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Powered by New McCormick-Deering !-30 Tractor 


NSTANT control, quicker adjustments, more 
efficient operation—these are the advantages 
to be derived from the fully motorized controls 
onthe new Adams Motor Grader No. 301. From 
his comfortable cushioned seat, the operator has 
a clear view of both ends of his blade and makes 
all adjustments quickly and practically without 
effort by means of the convenient control levers 
in front of him. Energy is saved—efficiency is 
increased — more and better work is done. 

The McCormick-Deering Tractor used is 
a new and improved product of the Inter- 


national Harvester Company; it is econom- 
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ical, dependable and hasan abundance of power. 
Like all Adams Motor Graders, this machine 
is of all-welded, machine-finished construction, 
resulting in remarkable strength and rigidity, 
smooth cutting qualities, long life and surpris- 
ingly low up-keep cost. It is furnished with 10, 
12, 14, or 16 ft. blade, with or without scarifier 
and with dual rear wheels as illustrated or 
Adams Tandem “Four-Wheel” Drive. 
Write for special new folder describing this 
new machine —also catalogs on Adams 
Leaning Wheel Graders, Elevating Graders, 


Road Maintainers, Retread Machines, etc. 
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Two May Prevail 
F PROFESSIONAL men join 


hands in working out the great 
problem of building up a construc 
tion industry and leading its com 


Licensing E1 


Unit-Graphs to 


ponent elements to meeting their 
difficulties by cooperation, the under Floors of Gypsum 
taking has bright hopes. The Con Ridee Haak Brides 
struction League meeting at St. Louis ; 

; Gulf Oil Building 


gave such promise, for architects and 
civil engineers worked together har- 


Reorganization in 


moniously in giving impetus and 
direction to the movement. Either 


professional group alone would probably fail in the task, 
for it is of formidable difficulty, but together they can 
succeed. Architects and engineers have been strangers 
for years. Old, intangible misunderstandings and ele- 
ments of strangeness have kept them apart in work that 
concerns them both. It is one of the few items of profit 
of times like these that their traditional strangeness is 
recognized as wrong. The two professions deal with the 
full range of construction activities ; they are the starting 
point of all building, the motive and inspiration of what 
the constructor achieves, from foundation to coping stone 
logether they can lead construction to new powers. 


Waterworks vs. Opera 
so. irony is contained in two editorials 
in the current issue of Commerce, the monthly 
magazine published by the Chicago Association of Com- 
merce. The first of the two discourses in popular vein 
on governmental costs, and reaches its climax in quot- 
ing the president of the Chicago & Northwestern R.R.: 
‘Unless the business men of Chicago are united and 
coordinated in a militant drive with the single objective 
of reducing governmental expenditures and balancing 
budgets, the prosperity of the city will be threatened 
for years to come.” Directly following this ringing 
challenge comes a discussion of the financial difficulties 
of the Chicago Symphony Orchestra and the Chicago 
Civic Opera Co. Unless the orchestra can raise $82,000 
to reduce the deficit from last season’s operation, no 
concerts will be heard next winter, and unless a guarantce 
fund of $500,000 is made available to the opera com- 
pany, no operatic activities will be enjoyed. In bestow- 
ing its blessing upon the efforts being made to raise 
the required sum, Commerce continues: “Grand opera, 
in its capital class, has become as institutional as the 
waterworks. The splendid concerts of the Chicago- 
North Shore Musical Festival Association will go on, 
and as for Ravinia—we must have it.” A topsy-turvy 
world indeed! Chicago’s waterworks employees have 
their pay cut 20 per cent, and work on a partly finished 
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intake tunnel is discontinued becau 
public support has failed. But as 

outdoor opera, must | 
The “frills” must be cut out of 
but symphony 
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educational system, 


d Concrete concerts must go on! 
Rocheste: 


Calculating Streamflow 


NEW 
ae the 
from the known records of rainfall is 
proposed by L. K. Sherman in this issue. a singl 
observed hydrograph due to a storm of 24-hour duration 
Mr. Sherman has developed a method of computing what 
the runoff for the same watershed will be for a storm of 
any duration or degree of intensity. With less accuracy 
the method may be applied to estimating the runoff from 
a watershed having like characteristics. The method is 
valuable as a new approach to the old problem, so ofte: 
encountered in flood-control, drainage, water-supply or 
water-power studies, of determining from rainfall records 
what runoff may be expected in the absence of adequate 
runoff records. Constructing a “unit-graph” from the 
record of one storm of known length and intensity, the 
author determines a runoff record which automaticall, 
includes the effect of such unknowns as surface and 
channel pondage. Obviously the method is not perfect 
no method of advance determination of results involving 
so many variables as streamflow can be perfect—hut its 
application to watersheds of known runoff characteristics 
gives results so close to the observed runoff as to mark 
the method as a valuable contribution to the study of 
hydrology. It warrants full study by engineers to de 
termine its limitations as well as its possibilities. 


method of determining 


runoftt of a given stream 


Using 


Designing Dollars Into Buildings 


HE structural steel lavout and make-up in some of 

our modern buildings suggest that building frames 
are not always the standardized product that they are gen- 
erally thought to be. Often ingenuity and design ability 
of high order are required to meet special conditions, 
such as existed, for instance, in the Kansas City Power 
& Light’ building, completed last year. A more recent 
example, the Gulf Oil building, in Pittsburgh, represents 
a unique design, not because of special conditions but 
because of a desire to improve the efficiency of the build 


ing. Two features of the design that deserve comment 
are the long-span floor framing and the three-welb 
columns. Both increased the usable space and therefore 


enhanced the value of the building. By means of double 


girders, spans up to 35 ft. were used in one direction 
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eliminating all columns from the rentable portions of a 


30-story tower. Allowing 4 sq.ft. to each column, this 
represents an appreciable addition of space and increased 
dollars in rent per floor. The three-web columns, while 
they did not save space in this particular building (since 
they were placed in walls), are also potential space- 

savers. They are not unique in make-up, but might be 
taken as a retrogression from existing practice, since 
instead of utilizing a heavy rolled H-section as a core 
they are built up wholly of plates and angles. For heavy 
sections requiring three or four webs, such “old-fash- 
ioned” columns can be shown to save space by concen- 
trating a greater section of steel in a smaller area. Com- 
parative sections have been drawn up, using built-up and 
H-core construction, providing 672 sq.in. each, in which 
each built-up column with its fireproofing saves 2 sq.ft. 
in floor area over the H-core column. These examples 
should indicate to building owners that the engineer’s 
true asset is design and not mere drafting. The latter 
may provide the architect with a frame upon which he 
can hang his building, but it is design that gives the 
owner the most for his money. 


Join the Fi ght! 


OMPARISON of the indicators of conditions in 

the general construction field with those of previous 
vears indicates clearly that that branch of industry is 
likely to contribute little or nothing toward relieving un- 
employment this year. The Engineering News-Record 
curves of new capital and of contract awards are much 
below last year’s and very far below those for 1930. 
Municipal and state financing for the first quarter reported 
by The Bond “Buyer is only $256 millions, the lowest 
figure since 1923. Considering the many industries whose 
prosperity is directly dependent upon new construction 
work, as well as the many others that are indirectly con- 
cerned, it is obvious that the curtailment of public works 
by states, counties and municipalities which has been 
under way in the past few months is playing no small 
part in checking an upturn in general business conditions. 
The effect of all this upon civil engineers and upon 
general contractors is becoming more apparent every week. 
\ few engineers who have kept in close touch with the 
unemployment situation among engineers have realized 
for some time that unemployment conditions will 
become critical this year unless something can be done 
to check the receding tide of public construction. This 
realization resulted in a number of them appearing before 
a Senate committee recently to urge the adoption by the 
federal government of some plan for financing all classes 
of public work, especially that of the smaller govern- 
mental units. More recently recognition of the approach 
of this critical condition resulted in the adoption at a 
meeting of the American Society of Civil Engineers of a 
resolution indorsing the action of the engineers who ap- 
peared before the Senate committee and urging upon the 
society’s local sections the need for active support of 
movements designed to stimulate public works. The 
movement is worthy of full and active support. Unless 
the curtailment of public construction is soon checked, 
the season will be too far advanced to permit any con- 
siderable amount of new work to get under way before 
next winter. Construction means not only activity for 
engineers, architects and contractors, as well as the long 
chain of industries which supply the materials and ma- 
chines, but also employment and business. Lack of con- 
struction means unemployment and no business. 
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Safe Dams and Model Tests 


NXIETY over the safety of dams has agitated n 

as long as dams have existed, and in some meas: 
always will be of concern. We are fortunate in livi: 
in a generation that is attacking the problem with 
most powerful tools of scientific inquiry and is p: 
gressively building up reassurance. The intense acti\ 
in study of dams during the past half dozen years, 
particularly since the St. Francis dam was swept o: 
is in itself a guarantee of progress; its results carry « 
the promise. 

A place of high importance must be accorded the resu! 
of the investigations that are being made to verify +! 
work of the Hoover Dam designers. Already—thou: 
they are not yet completed—their major results as : 
ported by Savage and Houk dispose of many disturbi: 
apprehensions. While doing so they establish new lan 
marks in the history of the art. 

First, they establish that the dam now being erected : 
Black Canyon of the Colorado River, a barrier far hig) 
than its boldest predecessor, will be a thoroughly sa 
structure. The present tests do not vouch for foundati: 
and abutments, but assurance as to these has been given | 
geologists, and the explorations of the contractor’s tu: 
neling forces are supplying further practical certaint 
that the rock is sound. Together, these facts answer fo. 
the safety of the project. 

Second, the results support the modern trial load metho: 
of analysis of dams by a solid substratum of measure: 
fact. Heretofore this method rested only on the broa:| 
laws of action of materials under stress; but because © 
the unique character of the problem it required verifica- 
tion by physical measurement. That has now been accom- 
plished, through the work on the 60-ft. Stevenson Creek 
dam and the close check between dam, model dam and 
calculation; and through the equally effective check be- 
tween the models of the Gibson and Hoover dams and 
their calculations. Thus we are now able to say that 
dam analyzed and designed by the trial load method, and 
so built as to carry out the essential data of the analysis. 
will stand in true accord with the showings of that 
analysis. 

In these facts lies also the third valuable result of the 
present tests—namely, their demonstration of the value 
of tests on models, when carefully made. The civil engi- 
neering arts are in a new era of model testing, after a 
lapse of many decades. Though model testing has some- 
times been carried to the point of faddism, yet in its 
proper application it is the best resource at our command 
for predicting the behavior of an engineering structure. 
Reasoning from the behavior of one structure or ma- 
chine to the behavior of its replica is a process that 
underlies all engineering work, and one whose value 
no one can deny. The model is essentially a replica 
altered in scale to suit it to close investigation under 
controlled conditions, and therefore partakes of many 
of the advantages of replica verification. But it has 
suffered from the enthusiasm of its friends no less than 
from the unavoidable limitations that inhere in change of 
scale. Therefore the present demonstration of the value 
of well-planned model tests is timely. 

While taking note of these accomplishments of the 
Hoover Dam investigations we may properly recall that 
many great undertakings in the civil engineering field 
have had epoch-making byproducts of improved knowl- 
edge. It is the privilege of the men who direct such 
undertakings to carry truth forward beyond the known 
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domain ; the studies connected with the Camden and Fort 
lee bridges and those at the Vicksburg River laboratory 
are practical exemplifications. The Stevenson Creek and 
Hoover Dam studies, ranking with the most notable 
prior instances, reflect distinction on the group of men 
who inspired and executed them. 





Industry’s Opportunity 


UCH talk has been heard about economic and indus- 

trial stabilization since 1929, but unfortunately 
nothing has yet been accomplished. A magnificent op- 
portunity lies before the industries to plan definitely for 
stabilization of their fields. For just as each individual 
business concern is engaged in earnest self-analysis to 
refine its efficiency and economy, so each industry as a 
unit has the same obligation. And the present is an ex- 
ceptionally favorable time for such reconstruction efforts. 
The problem is no easy one, and organizational ability of 
highest order is demanded. O. F. Rost’s study of realign- 
ment in the cement industry brings this out and con- 
stitutes a tangible contribution toward the solution of the 
problem. 

An example of the results that can be accomplished by 
action based on a well-directed plan is offered by the im- 
provement that has come to pass in the oil industry 
through state regulation of production. The plan there 
applied, a plan specifically adapted to industries dealing 
with natural resources, evidently is not suited to the 
manufacturing industries. For them, proper organiza- 
tion to serve the demand is the logical course. This is 
the course followed in the proposals outlined by Mr. 
Rost. 

Under the circumstances of the present times, when 
the world is indiscriminately dumping the products of 
human enterprise and skill, the foremost question is how 
the large capacity that was provided for former days can 
he adjusted to greatly diminished wants. In due time, 
no doubt, demand will again be heavy and much of our 
idle productive capacity will be restored to service. But 
demand will always be subject to rise and fall, and there- 
fore flexible adaptation of output to demand will remain 
a foundation stone of industrial stability. Efficiency in 
production and distribution cannot exist without it. 

Cement is typical of many industries. Because of its 
dominating position in construction it is of special impor- 
tance, but after all its problem is representative. All in- 
dustries are in much the same position; they lack flexi- 
bility and therefore are not efficient. All have similar 
internal problems—excess capacity, physical and human 
obsolescence, unbalanced distribution, variable commercial 
policies, and the like. But in addition each industry has 
its individual complications. 

An example of these in the field of cement is the 
system of dealer distribution; cement has not made the 
same success here as has the automobile industry. Large 
and small buyers constitute a further difficulty, for the 
same commercial policies are not adapted to both. Con- 
tractors long ago rebelled at being taxed to pay tribute 
to a dealer who rendered them no service, and they dis- 
liked the workings of a control system that was intended 
to limit purchases to specific jobs. Bulk buying by state 
highway departments became another disturbing element. 

Quality standardization also affects the cement situation 
profoundly, for in spite of its value it has proved restric- 
tive in many ways. A standard for material is almost 
sure to be too high for some uses and too low for others, 


and necessarily ignores differences in character of service 
Standardization built up a belief that any cement is the 
equal of any other, and that instead of defining a mini- 
mum of quality the standard defines high quality. Such 
beliefs thrive specially well because our available test 
methods are inadequate and do not succeed in giving a 
true measure of performance. Thus standardization dis- 
couraged progress in the art, and the industry largely 
resigned itself to producing a bulk staple and to com 
peting in service and price alone. 

Though such individual complications affect all indus- 
tries, yet the controlling factors that constitute the real 
problem of reorganization are essentially the same in 
each: excess capacity, obsolescence, and an industrial 
structure incapable of correlating production with de- 
mand for best service. 

That stabilization of industry is essential to the coun- 
try’s economic welfare has come to be fairly well under- 
stood; but, as said at the outset, no definite progress 
toward such stabilization has yet been made. Mere 
drifting will not bring a solution. Mere adjustment of 
present price conflicts will bring no real progress, either 
in assuring the worker continuity of employment or in 
protecting the public from the large losses which the 
present system entails. If, on the other hand, industries 
would study and plan out their own reconstruction to the 
end of providing a more efficient and flexible industrial 
organization, great rewards would accrue not only to in- 
dustry but to the entire community. 





Turning the Tide 


N ORGANIZATION of the industries interested in 

roadbuilding in New York is carrying the question 
of wholesale diversion of motor-vehicle taxes direct to 
the voters. As stated in more detail in the news pages 
of this issue, just short of 47 million dollars of a 93 
million dollar income from gasoline and license taxes are 
diverted from highway improvement to the general tax 
fund. Specifically, the legislature has increased the 
impost on road users about one-fourth and has reduced 
the expenditure for roads about two-thirds. This is the 
greatest raid ever made on the money paid by motor- 
vehicle operators for highway service. 

In carrying the protest against such piracy direct to the 
taxpayers the roadbuilding industry has for the first time 
gone beyond voting resolutions. It is a credit to New 
York roadbuilders that they have seen their way to direct 
action. Such action has been repeatedly urged in these 
columns as the only effective way of combating the 
agencies which seek diversion of the taxes paid for high- 
way service. These agencies act directly and not by pro- 
nouncing generalities. They acted successfully in New 
York last winter, and their opponents, concerned in limit- 
ing road taxes to road improvements, were prepared to 
voice only general objections. The roadbuilders as a con- 
sequence sow have the tremendously difficult task of 
fighting to reverse an accomplished legislative act. 

With the necessity clearly realized, the men con- 
cerned in roadbuilding in New York have organized and 
mobilized their forces with admirable speed and judg- 
ment. Possibly there would have been no raid on road- 
building funds had as perfect a fighting body existed to 
repel the first attack. Roadbuilders throughout the 


country have in this thought a lesson of vital importance. 
for motor-vehicle taxes are too tempting a prize to escape 
constantly increased attacks. 
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Model Tests Confirm 
Design of Hoover Dam 
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Deflections and strains of plaster-celite model 
under mercury loading measured with high pre- 
cision—Results confirm the design analysis closely 


By J. L. Savage and Ivan E. Houk 
Chief Desiqning Engineer and Senior Engineer, 
Bureau of Reclamation, Denver, Colo. 


INTENSIVE STupyY to assure unquestioned 
safety and stability of a dam has never 
been more imperative than in the case of 
the Hoover Dam, nearly twice as high as 
its nearest competitor. Will it be safe? 
Model tests here reported give a thoroughly 
reassuring answer. They are still continu- 
ing, for various auxiliary questions are 
yet to be examined, but the main issue is 
clearly disposed of by the investigations 
that Messrs. Savage and Houk set forth. 
Question has been raised concerning the 
value of model tests. Extensive data are 
now available from the work on Stevenson 


Creek, Gibson and Hoover dams. Both 
calculation and large-scale tests verify the 
model results with high precision. The 


authors are able to state positively that 
the model investigations give dependable 
proof of safety EDITOR. 


XTENSIVE TESTS of a model 
of Hoover Dam have been carried 


out by the Bureau of Reclamation 
at the University of Colorado in co- 
operation with the Engineering Founda- 
tion arch dam committee. They give a 
remarkably close check on the results of 
the design calculations, and, while not 
vet complete, have already set at rest the 
principal questions affecting the design. 

Model tests of arch dams, begun two 
vears ago, were instituted primarily for 
the purpose of developing methods that 
might later be used in determining an 
adequate and safe design for Hoover 
Dam, The preliminary tests, confined to 
concrete models of Gibson Dam and the 
Stevenson Creek test dam, were emi- 
nently satisfactory. The tests of the 
plaster-celite model of Hoover Dam, now 
rapidly approaching completion, are also 
satisfactory. 





Design of dam found safe 


The results of the tests and related in- 
vestigations thus far, including the tests 
of the Gibson and Stevenson Creek test 
dam models as well as the Hoover Dam 
model, have led the writers to the follow- 
ing general conclusions : 

1. The massive arch-gravity design 
tor Hoover Dam included in the con- 
tract drawings is logical, adequate and 
entirely safe for all conditions of load. 

2. Only a few minor modifications in 
horizontal curvature and a few slight 
changes in the slopes of the edges of the 
cantilever elements may be found desir- 
able in the final plans. 

3. There is no question but that arch 
action will develop in Hoover Dam 
during the filling of the reservoir, long 
before the reservoir water surface rises 





to such a level as to approximate full- 
load conditions. 

+. The distribution and magnitude of 
stress in Hoover Dam, both empty and 
full, will be substantially as calculated 
by the trial-load method. 

5. The trial-load method of analysis 
accurately determines the deflections of 
arch and arch-gravity dams during the 
application of the live load in so far as 
accurate information may be available 
regarding the values of the modulus of 































































Fig. 1—The slope of the canyon at the 
site of Hoover Dam was accurately re- 
produced in plaster before the model of 


the dam was built up. The scale is 
1: 240, or 1 in. in the model for 20 ft. 
in the dam. 


elasticity for the concrete in the dam 
and the rock in the foundation and 
abutment formations. 2 

6. The construction and testing of 
accurate models of arch dams furnish 
a satisfactory and reliable basis for 
checking the action and safety of full- 
size dams. 

7. Foundation and abutment deforma- 
tions are especially important in massive 
arch-gravity dams of the proportions of 
Hoover Dam. They must be properly 
allowed for in technical studies of the 
action of the dam if reliable results are 
to be secured. They cannot be con- 
sidered negligible at comparatively 
shallow depth in the canyon walls. 


Purpose of the tests 


The model tests were planned pri- 
marily to determine the structural action 
of the dam and foundation during the 





filling of the reservoir. For this pur 
pose it is not necessary that the rati 
of the specific gravity of the loadin: 
liquid to that of the material in th: 
model should equal the correspondin: 
ratio in the prototype. Due to th 
dimensional similarity of the deflectio: 
equations the distribution of reservoi: 
load between the arch and cantileve: 
elements will be the same in the model 
as in the prototype, regardless of th 
density of the loading liquid and the 
physical characteristics of the materials 
used in building the two structures, as 
suming that the materials are elastic and 
that loads are transmitted by tensile 
forces wherever such forces develop. 

The assumption regarding elasticity 
of materials can be easily and accurately 
fulfilled within the limits of the working 
stresses. The assumption regarding 
transfer of load by tensile forces is not 
critical in the case of Hoover Dam in- 
asmuch as practically all loads are 
carried by compression. No tension at 
all will occur in the cantilever elements, 






and there will be only relatively small 
amounts in the arch elements. With 
practically all loads transmitted by com- 
pressive forces it is not necessary that 
construction joints in the prototype be 
reproduced in the model. However, the 
material selected for use in constructing 
the model has physical properties that 
permit the formation of vertical con- 
struction joints in the tension areas 
after the initial tests are completed, so 
that the effects of the opening of the 
joints in such areas can be determined 
by subsequent measurements. The model 
was built in horizontal layers, so that 
the laminations between layers  cor- 
respond in a measure to horizontal con- 
struction joints in the dam. 

It is obviously: impossible to build and 
test a model of Hoover Dam and then 
wait until the full-size structure is com- 
pleted and the measurement repeated 
on the prototype before determining 
whether or not the model procedure is 
satisfactory. The model tests must pro- 
duce results without delay in order that 
such results can be of value in improv- 
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pur tion, had previously been found 
ati satisfactory when checked == agait 
ling measurements on three different stru 
th tures: the model of the Gibson Dat 
ling the model of the Stevenson Creek t 
th: dam and the full-size Stevenson ¢ 
Hor test dam Incidentally, this method ot 
rOi1 analysis makes proper allowances fo 
vel the shape of the dam and the topography 
de] at the dam site as well as for the variou 
the stress conditions that take place withi 
the the structure and within the canyon ro 
lals constituting the foundation and abut 
as ments. 
and ; , 
i Material of the model 
> t 
op. The selection of a suitable mate 
“ity for use in building a model of Hoover 
ely Dam was based on an exhaustive it 
ing , vestigation of many possible materials 
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Model Tests Confirm 
Design of Hoover Dam 


Deflections and strains of plaster-celite model 


under mercury loading measured 


cision—Results confirm the design 


By J. L. Savage and Ivan E. Houk 
Chief Desiqning Engineer and Senior Engineer, 
Bureau of Reclamation, Denver, Colo. 


INTENSIVE StTupy to assure unquestioned 
safety and stability of a dam has never 
been more imperative than in the case of 
the Hoover Dam, nearly twice as high as 
its nearest competitor. Will it be safe? 
Model tests here reported give a thoroughly 
reassuring answer, ‘They are still continu- 
ing, for various auxiliary questions are 
yet to be examined, but the main issue is 
clearly disposed of by the investigations 
that Messrs. Savage and Houk set forth. 
Question has been raised concerning the 
value of model tests. Extensive data are 
now available from the work on Stevenson 


Creek, Gibson and Hoover dams. Both 
calculation and large-scale tests verify the 
model results with high precision. The 


authors are able to state positively that 
the model investigations give dependable 
proof of safety EDITOR. 


XTENSIVE TESTS of a model 
of Hoover Dam have been carried 


out by the Bureau of Reclamation 
at the University of Colorado in co- 
operation with the Engineering Founda- 
tion arch dam committee. They give a 
remarkably close check on the results of 
the design calculations, and, while not 
vet complete, have already set at rest the 
principal questions affecting the design. 
Model tests of arch dams, begun two 
vears ago, were instituted primarily for 
the purpose of developing methods that 
might later be used in determining an 
adequate and safe design for Hoover 
Dam, The preliminary tests, confined to 
concrete models of Gibson Dam and the 
Stevenson Creek test dam, were emi 
nently satisfactory. The tests of the 
plaster-celite model of Hoover Dam, now 
rapidly approaching completion, are also 
satisfactory. 





Design of dam found safe 


The results of the tests and related in- 
vestigations thus far, including the tests 
of the Gibson and Stevenson Creek test 
dam models as well as the Hoover Dam 
model, have led the writers to the follow- 
ing general conclusions: 

1. The massive arch-gravity design 
for Hoover Dam included in the con- 
tract drawings is logical, adequate and 
entirely safe for all conditions of load. 

2. Only a few minor modifications in 
horizontal curvature and a few slight 
changes in the slopes of the edges of the 
cantilever elements may be found desir- 
able in the final plans. 

3. There is no question but that arch 
action will develop in Hoover Dam 
during the filling of the reservoir, long 
before the reservoir water surface rises 





with high pre- 


analysis closely 


to such a level as to approximate full- 
load conditions. 

4. The distribution and magnitude of 
stress in Hoover Dam, both empty and 
full, will be substantially as calculated 
by the trial-load method. 

5. The trial-load method of analysis 
accurately determines the deflections of 
arch and arch-gravity dams during the 
application of the live load in so far as 
accurate information may be available 
regarding the values of the modulus of 






























































Fig. 1—The slope of the canyon at the 
site of Hoover Dam was accurately re- 
produced in plaster before the model of 


the dam was built up. The scale is 
1: 240, or 1 in. in the model for 20 ft. 
in the dam. 


elasticity for the concrete in the dam 
and the rock in the foundation and 
abutment formations. E 

6. The construction and testing of 
accurate models of arch dams furnish 
a satisfactory and reliable basis for 
checking the action and safety of full- 
size dams. 

7. Foundation and abutment deforma- 
tions are especially important in massive 
arch-gravity dams of the proportions of 
Hoover Dam. They must be properly 
allowed for in technical studies of the 
action of the dam if reliable results are 
to be secured. They cannot be con- 
sidered negligible at comparatively 
shallow depth in the canyon walls. 


Purpose of the tests 


The model tests were planned pri- 
marily to determine the structural action 
of the dam and foundation during the 


filling of the reservoir. For this pu 
pose it is not necessary that the rati 
of the specific gravity of the loadin 
liquid to that of the material in th 
model should equal the correspondin: 
ratio in the prototype. Due to th 
dimensional similarity of the deflectio: 
equations the distribution of reservoi: 
load -between the arch and cantileve: 
elements will be the same in the mode! 
as in the prototype, regardless of th: 
density of the loading liquid and th 
physical characteristics of the material 
used in building the two structures, as 
suming that the materials are elastic and 
that loads are transmitted by tensil: 
forces wherever such forces develop 

The assumption regarding elasticity 
of materials can be easily and accuratel\ 
fulfilled within the limits of the working 
stresses. The assumption regarding 


transfer of load by tensile forces is not 
critical in the case of Hoover Dam in 
asmuch as practically all loads are 
carried by compression. No tension at 
all will occur in the cantilever elements, 






and there will be only relatively small 
amounts in the arch elements. With 
practically all loads transmitted by com- 
pressive forces it is not necessary that 
construction joints in the prototype be 
reproduced in the model. However, the 
material selected for use in constructing 
the model has physical properties that 
permit the formation of vertical con- 
struction joints in the tension areas 
after the initial tests are completed, so 
that the effects of the opening of the 
joints in such areas can be determined 
by subsequent measurements. The model 
was built in horizontal layers, so that 
the laminations between layers cor- 
respond in a measure to horizontal con- 
struction joints in the dam. 

It is obviously impossible to build and 
test a model of Hoover Dam and then 
wait until the full-size structure is com- 
pleted and the measurement repeated 
on the prototype before determining 
whether or not the model procedure is 
satisfactory. The model tests must pro- 
duce results without delay in order that 
such results can be of value in improv- 
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1 measurements on three different stru 
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h dam and the full-size Stevenson Creel 
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at analysis makes proper allowances fo 
el the shape ot the dam and the t pography 
le at the dam site as well as for the variou 
he stress conditions that take place withi: 
he the structure and within the canyon ro 
1 constituting the foundation and al 
ments. 
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I Material of the model 
p The selection of a suitable material 
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PHYSICAL PROPERTIES AND PRINCI 


AND PROTOTYPE OF HOOVER DAM 


?AL DIMENSIONS FOR BOTH MODEL 


Ratio 
Prototype 
Physical Properties Unit Model *Prototype to Model 
Modulus of elasticity in compression Lb. per sq.in. 90.000 5,500,000 61.1 
Modulus of elasticity in tension Lb. per sq.in. 100,000 5,500,000 55.5 
Shearing modulus Lb. per aq.in. 45,000 833.000 18.5 
Poisson's ratio : 0.20 0.20 1.0 
Maximum allowable stress in compression Lb. per sq.in. 80 420 5.2 
Maximum allowable stress in tension Lb. per sq.in. 15 60 4.0 
Ultimate strength in compression Lb. per sq.in. 200 2,500 12.5 
Ultimate strength in tension Lb. per sq.in. 25 300 12.0 
Weight per cubic foot ‘ Lb. 41.8 150 3.6 
Maximum allowable moisture content Per Cent 4.0 aa te oe 
Coefficient of thermal expansion Per deg. F. 0.000011 0. 0000056 0.5 
Flow under 40 Ib. per sq.in. compression In./in. ene > anwar vom 
Flow under 20 Ib. per aq.in. tension In./in. Fe ere ere 
Dimensions 

Length at top 7 f In. } 56.0 1,120 240 
Thickness at top in 2.25 45 240 
Maximum height model, 36.3 727 240 
Thickness at base of maximum section ; | ft.in | 32.5 650 240 
Radius of curvature, upstream face at top dam 25.0 500 240 


*Physical characteristics used in technical design studies or estimated values included for comparison. 
{Total at end of 21 days; about half or this flow oceurs during first half day. 


mercial building plasters, lime and celite. 
Mixtures of plaster, diatomaceous earth 
and water were most promising. De- 
tailed experiments on several hundred 
test specimens mixed in different pro- 
portions were then made for the purpose 
of studying workability, uniformity of 
mix, time of setting, compressive and 
flexural strength, modulus of elasticity, 
Poisson’s ratio, bonding of successive 
layers of material, bonding of material 
to metal inserts, unit weights and rates 
of evaporation. 

The material finally selected was a 
combination of Acme finishing plaster, 
celite (diatomaceous earth) and water, 
the ingredients being mixed in the pro- 
portions of 1 Ib. plaster to 0.5 Ib. celite 
and 1.875 lb. water. The temperature 
of the mixing water was generally kept 
at or below 60 deg. F., but when it was 
higher from one to four level teaspoon- 
fuls of Aquagel were added to each 24 
Ib. of plaster in order to retard the set 
so that the batch could be placed before 
the mixture became too stiff to handle. 

The conditions that governed the 
selection of the material, in the order of 
their relative importance, were as fol- 
lows: 

1. The model was to be built and tested 
in the testing pit already constructed in the 


Fig. 4—Invar rods and dial gages read- 
ing to one ten-thousandth inch were 
attached the model for measuring 
radial and tangential deflections. 


to 


basement of the testing laboratory at the 
University of Colorado, Boulder, Colo. 
2. The model must be uniformly elastic 


within the range of maximum working 
stresses occurring during the full-depth 


mercury load tests. 

3. The modulus of elasticity must be low 
enough that the deformations under full- 
depth mercury loading will be susceptible 
of accurate measurement with available 
testing equipment. 

4. Poisson’s ratio must be about the same 
as for concrete. 

5. The material must not shrink or swell 
after being poured into the forms. 

6. The ratio of the ultimate strength of 
the material to the ultimate strength of 
concrete should be about the same for 
both compression and tension. 

7. The material must be easily obtain- 
able in the quantities needed, easily work- 
able in both wet and dry states and sus- 
ceptible of being dried after being placed 
in the forms. 

8. The coefficient of thermal expansion 
must be uniform and preferably much 
larger than in the case of concrete. 


All of the above-listed conditions, ex- 
cept 7, are satisfactorily met. The ma- 
terial is easily obtainable and easily 
workable, but it is rather slow in dry- 
ing, so that the construction and drying 
of a model of the shape of Hoover Dam 
is a rather tedious process. The above 
table gives the more important physical 
characteristics of the selected materials, 
also the principal dimensions for both 
model and prototype. 
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The model was built on a scale of 
240; that is, 1 in. in the model 
responds to 20 ft. in the dam. Fi 
shows a cross-section of the mock 
the crown, a developed downstr: 
elevation and a plan of the top a: 
The locations at which metal ins 
were placed at the downstream face, 
use in measuring strains and deflecti: 
are shown on the developed elevati 
The model was built 4 in. higher 1) 
the elevation corresponding to the 
of the dam, in order to provide adequ 
cover for the top row of inserts. 
additional row of inserts, for use 
measuring tangential and twist deforn 
tions of the top arch, was placed al 
the top of the model, as shown in 
plan view of the top arch. 

The elevation in Fig. 3 does not sh 
the plaster foundation and abutments. 
plaster-and-celite model of the cany: 
with a minimum thickness of 12 in., \ 
built against the concrete walls «a 
floor of the testing pit and thorough 
dried before the model of the dam w 
constructed. The canyon walls we 
built up in layers 3 in. thick, and 1! 
model dam was built in layers 23 i 
thick. Each layer was dried by blowi: 
heated air over the surface of tl 
plaster until samples from the center « 
the layer showed a moisture content nv 
exceeding 4 per cent. The surface « 
the dried layer was provided with key 
ways to furnish satisfactory strengt! 
against failure by shear at the con 
struction joints; then it was painted 
with two coats of shellac and one coat 
of varnish to prevent the absorption 0: 
moisture after the next layer was 
poured. Thermocouples, for use in mea- 
suring the interior temperature, were 
placed in the plaster at the time oi 


Fig. 5—Strains on the downstream face 

were measured in vertical, horizontal and 

diagonal directions by dial gages con- 

nected to gage rods. Here the gages are 

shown as placed for measuring one set 
of diagonal strains. 
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Cantilever Measuring Sections 
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Lines of Equal Horizontal Strain 


Cantilever Measuring Sections 
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Strains are in millonths, 
ofan inch perinch 


+ Denotes compression\ 
- Denotes tension \ 


:* Indicates position % 

of measurement ~\ 
and magnitude 

of strain 


Measured Diagonal Strains 


pouring; and suitable test specimens, 
for use in determining the physical 
characteristics of the mixture, were 
taken from each layer of the canyon and 
model-dam materials. 

An accurate model of the canyon, 
built of timber, wire netting and plaster, 
was used as a form in pouring the final 
layer of the foundation and abutments. 
Laminated timber forms, built of the 
best grade of white pine, were used at 
the upstream and downstream faces of 
the model. The upstream form was 
assembled, placed in position and 
allowed to remain undisturbed until the 
model was completed. The downstream 
form was assembled, layer by layer, as 
the model was built. 


Methods of testing 


The mercury load was applied to the 
model through a rubber bag (Fig. 3) 
held in place at the upstream face of the 
model by the upstream form, which 
latter was braced against the concrete 
walls and ceiling of the testing pit. The 
mercury was forced into the rubber bag 
by city water pressure applied at the top 
of the mercury supply tank. 

The tests have been grouped 
primarily in three series: (1) deflection 
tests, in which radial, tangential and 
angular deformations were measured at 
several elevations; (2) deformation 
tests, in which the movements of the 
foundation and abutments and_ the 
spreading of the canyon walls were 
measured at several elevations; and (3) 
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Hoover Dam model as measured under 
full load (mercury up to crest level, 
El. 1232). The elevations shown are 
those of the corresponding levels in the 
full-size dam. In all drawings the 
Nevada abutment is at the left and the 
Arizona abutment at the right, as seen 
looking upstream. 


tests in which the strains at the down- 
stream face of the model were mea- 
sured in vertical, horizontal and 
diagonal directions. In addition, a great 
many special tests were made, for deter- 
mining interior stresses near the down- 
stream face, differences between radial 
deflections at the center lines of the 
arches and at the downstream face, etc. 

All deformations except twisting were 
measured with 0.0001-in. measuring 
dials. Angular movements were mea- 
sured by means of an optical lever 
system, the reflection of an engineer’s 
scale in optical flats mounted on the 
model being read with a transit set on a 
concrete post in the corner of the 
laboratory. 

In the deflection tests, radial invar 
rods (Fig. 4) were attached to small 
inserts at the downstream face of the 
model; and the movements of the model 
were measured with reference to a steel 
and concrete post. The maximum de- 
flection of the model under the full- 
depth mercury load was about 0.005 in., 
or about 50 scale divisions on the dials. 
Tangential deflections of the arch ele- 
ments were measured in a similar man- 
ner. At the top of the model the tan- 
gential deflections were measured along 
the center line of the arch; at lower 
elevations they were measured at the 
downstream edge of the arch. Deforma- 
tions of the foundation and spreading of 
the abutments at the ends of the arch 
and cantilever elements were measured 
in 36 different places. These measure- 
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Fig. 6—Deflections and strains of the 
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Measured Diagonal Strains 


ments varied from zero to about one- 
fourth the radial and tangential detlec- 
tions of the arch elements. Strains at 
the downstream face were measured be- 
tween inserts 5 in. apart in the case of 
the vertical and horizontal measure- 
ments, and 7 in. apart in the case of the 
diagonal measurements (Fig. 5). 


Resumé of tests 


Thus far, about 700 different loadings 
have been applied to the model. With 
the exception of a few preliminary tests 
that were made under a water load, all 
tests have been made under mercury 
pressure. The tests have included many 
part-load tests and many .overload tests, 
as well as many full-load tests, the full- 
load tests being those in which the sur- 
face of the mercury in the rubber bag 
corresponded to the elevation at the top 
of the prototype (El. 1232). The 
maximum elevation of the mercury 
surface in the overload tests corre- 


‘ sponded to an elevation of 1,400 ft. at 


the dam, a height of 168 ft. above the 
crest of the structure. The surface ot 
the mercury in the various part-load 
and overload tests was varied by: in- 
crements corresponding to 50-ft. heights 
at the dam, beginning with a minimum 
elevation of 1,100 ft. 

A large number of the tests included 
in the 700 mentioned were simply check 
tests to establish the accuracy of the 
various dial readings. Others were 
repeat tests to determine special effects. 
For instance, after the testing work 
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was started it was found desirable to 
make slight alterations in the plaster 
walls near the dial supports, to smooth 
and extend the canyon walls upstream 
from the model dam, and to apply 
mercury pressure to the two sides of the 
canyon to simulate 
the sides of the 
from the prototype. 
Plans for future work contemplate a 
series of temperature tests to determine 
the effect of contraction in the arch ele- 
ments during a drop in the interior 
temperature of the dam. In these tests 


reservoir 
canyon 


pressure 


on upstream 


the model probably will be cooled by 
circulating 


cold air, or possibly carbon 


Crown section, 
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Measured deflections 
o--= Calculated deflections 


Fig. 7—Deflections measured on 


the 
model checked the calculated deflections 


very closely. The measured deflections 
are those of test 85, made with full 
mercury load (to El. 1232). The cal- 
culated deflections were computed by the 
trial-load method on the basis of a mod- 
ulus of elasticity of 90,000 Ib. per sq.in, 
and density of mercury 13.6, and were 
corrected from center line to downstream 
face. 


dioxide vapor, along the upstream and 
downstream faces. Temperatures in the 
interior of the model will be measured 


with thermocouples embedded in the 
model at the time of its construction. 
\fter the temperature tests are com- 


pleted vertical construction joints will 
probably be cut into the model at the 
locations where arch tension is in- 
dicated, and enough full-depth mercury 
load tests will be repeated to determine 
the effects of such open joints. It may 
also be found desirable to make slight 
modifications in the slopes of the canti- 
lever faces and in the curvature of the 
higher arch elements, and then to apply 
full-depth mercury tests on the modified 
structure. Changes of a minor nature 
can be made easily in the model by 
simply trimming off excess plaster or 
adding new material as the case may be. 
Results of tests 
Naturally, the results of the tests are 


too voluminous to be more than briefly 
presented in an article of this nature. 


sea sceiea 
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Since the action of the model under the 
normal full-load tests is probably the 
most important phase of the work, the 
discussions will be confined to the tests 
made with mercury surface correspond- 
ing to the top of the dam (EI. 1232). 
Fig. 6 shows the radial deflections of 
the arch elements measured during test 
No. 85, a typical full-load test. Other 
plottings in the same figure show the 
lines of equal horizontal and vertical 
strains measured at the downstream 
face of the model under full load, and 
the actual strains measured in diagonal 
directions. The dotted portions of the 
deflection curves represent interpolations 


$~whe~ Ste Ste 5" -- he 5-H 
L 4 237. 


at locations where actual measurements 
were not feasible. 

It will be seen that smooth deflection 
curves were obtained at all elevations. 
The curves show a slight upstream 
deflection near the abutments of the 
top arch, a slight lack of symmetry 
about the crown section, and down- 
stream deflections at the abutments of 
the lower arches somewhat greater at 
the Arizona abutment than at the 
Nevada abutment. The upstream deflec- 
tions near the abutments of the top 
arch were to be expected; such move- 
ments are frequently indicated in 
analyses of the upper elements of arch 
dams, and similar movements were 
measured at the Stevenson Creek test 
dam, in both prototype and model, and 
in the model of the Gibson Dam. The 
lack of symmetry on the two sides of the 
crown section is accounted for partly 
by the lack of symmetry at the dam site 
and partly by the slightly greater down- 
stream deflections at the Arizona ends 


of the lower arches. The slightly 
greater downstream deflections at the 


Arizona abutments are partly due to the 
somewhat greater total horizontal pres- 
sure on the Arizona side of the crown 
section and partly to a minute hair crack 
between the concrete and plaster ma- 
terials at the Arizona abutment. 

In the diagram of horizontal strains 
an area of horizontal tension appears 
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near the crown at the lower elevatio: 
such as is frequently indicated in 
analyses of arch dams. The lines of equ 
strain also show a building up of cv 
pressive forces near the abutments 
the upper aches, thus — indicati 
that it may be desirable to incre: 
the thickness of the arches at th 
locations. All vertical strains at 
downstream face are seen to be cor 
pressive except in a small area at 1) 
upper elevations near the crown s 
tions. The tensile strains indicated « 
due to the comparatively light wei! 
of the plaster-and-celite material; th: 
are not indicated by the trial-lo; 
analysis for the prototype. 

Areas of diagonal tensile strains «a: 
found at the downstream face near 1] 


abutments. The maximum tensile str 
indicated by the negative strains 


only about 5 Ib. per sq.in., or only abor 
one-third of the maximum allowab)! 
tensile stress for the plaster-and-celit 
material and only about one-sixth « 
the ultimate strength in tension. Soni 
what higher tensile strains were pro 
duced during the overload tests, but 
so far as can be determined by a ver 
careful examination, no cracking ha 
taken place in the model of the dam o: 
in the plaster abutments at either up 
stream or downstream face. 

Minute hair cracks have occurred 1! 
tween the concrete and plaster materials 
at the boundaries of the plaster abut 
ments in a few segregated locations, as 
mentioned above; but there has been no 
indication of a failure by shear or by 
sliding, although the sliding factor for 
the model as a whole is 4.72 for the 
normal full-load tests and 5.74 for the 
maximum overload test. Of course this 
simply bears out what engineers con- 
versant with arch-dam design have long 


known: namely, that — sliding-factor 
calculations are not pertinent — in 
the case of arch dams. The unusually 
high sliding factor for the model is 


due to the relatively low — specific 
gravity of the plaster material and the 
relatively high specific gravity of the 
loading liquid. The sliding factor for 
the full-size Hoover Dam, computed for 
the structure as a whole and making 
adequate allowance for uplift, is 0.60. 


Comparison with trial-load analysis 


A direct comparison of the radial 
deflections measured during test 85 with 
the calculated deflections is given 
graphically in Fig. 7. Full lines 
represent measured deflections, dotted 
lines the calculated deflections. In the 
case of the lower arches the trial-load 
calculations, which determine radial 
deflections at the center lines of the 
arches, were corrected so as to give 
deflections at the downstream face of 
the model, this correction being neces- 
sary because of the relatively great 
thickness of the material at the lower 
elevations. The correction was cal- 
culated on the basis of the elasticity of 
the material, and the calculations were 
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later checked by actual measurements 
on the model. The calculations of 
foundation and abutment deformations 
included in the trial-load analysis were 
adjusted to conform to the actual depths 
of plaster in the canyon walls and to the 
irregularities in topographical condi- 
tions at the dam site, the adjustments 
heing made on the basis of actual 
measurements on the model. 

The trial-load analysis included the 
effects of tangential shear, radial shear, 
twist, and radial sides of cantilever ele- 
ments, as well as the usual effects of 
bending moment and thrust; but it did 
not include the effects of a Poisson's 
ratio adjustment. The Poisson’s ratio 
adjustment would not have an important 
bearing on the comparison in this case, 
since the value of Poisson’s ratio for 
the model materials is only about 0.20, 
and also because the general effect of 
the Poisson’s ratio atljustment is toward 
an evening up of the arch and canti- 
lever stresses at the crown cantilever 
without causing important changes at 
the abutments. The final investigations 
will include this adjustment. 

The curves in Fig. 7 show that the 
calculated data agree very closely with 
the measured data. The calculated 
deflections are slightly greater than the 
measured déflections at the three lower 
arches, but they cross back and forth 
over the measured curves at the higher 


arches, never diverging from the 
measured curves by any appreciable 
distances. Curves at cantilever ele- 


ments show similarly satisfactory agree- 
ments. On the whole the agreement 
is even more satisfactory than those 
obtained for the models of the Gibson 
and Stevenson Creek test dams and the 
full-size Stevenson Creek test dam. 


Interpretation of model data 


There are only two appreciable un- 
certainties involved in the correlation 
between the action of the model and the 
prototype under live-load conditions. 
These are: first, the lack of satisfactory 
data regarding the value of the modulus 
of elasticity for the full-size dam and 
the full-size canvon; and, second, the 
possibility and extent of cracking in 
tension areas. Uplift pressure, which 
is sO important a factor as regards the 
stability of a gravity dam = against 
iailure by sliding, is not an important 
factor in the action of an arch-gravitv 
dam, where a large proportion of the 
live load is carried by arch action. 

It is believed that the detailed in- 
vestigations new under way by the 
Bureau of Reclamation in connection 
with the design of Hoover Dam will 
throw much light on the modulus of 
elasticity problems. Cracking in the 
tension areas is not an important factor 
in the case of Hoover Dam, inasmuch as 
there will be no tension in the vertical 
elements at any location in the structure. 
Vertical compressive stresses at the up- 
stream face of the dam are greater than 
those at the downstream face at all 


d 





elevations. They are also greater than 
the water pressure; so that no tension 
can occur in the concrete even if full 
uplift pressure ‘should occur in the 
pores of the concrete or in the hori- 
zontal construction joints. Tension in 
the horizontal elements will be relieved 
by a slight opening of the vertical con- 
struction joints, the tensile forces in- 
dicated by the calculations being carried 
by a slight increase in the horizontal 
compression at the downstream face, 
which is well within safe limits at all 
elevations. Consequently there is no 
reason to doubt the applicability of the 
model results and the trial-load analysis 
as regards the action of Hoover Dam. 

The question of horizontal cracking 
in the areas of calculated vertical ten- 
sion in a dam is much more important 
than the question of vertical cracking 
in the calculated horizontal 
tension, due to the differences in the 
methods of construction. Horizontal 
construction joints are thoroughly 
cleaned and covered with grout before 
beginning a new layer of 
Consequently some tension may be 
carried across the horizontal joints. 
Whether this will be 25 Ib. per sq. in. 
or 100 Ib. in any particular dam is not 
known. Probably it will be different at 
different points and in different parts of 
adam. On the other hand, vertical con 
struction joints are made in such a way 
as to reduce the possibility of any ap- 
preciable tensile forces being transferred 
across the joints; so that the assumption 
that all horizontal forces are carried by 
compressive stresses is believed to be 
well founded. 

Since vertical tension is much more 
commonly indicated in thin arch dams 
than in massive arch-gravity dams, it 
seems certain that model results and 


areas of 


concrete. 


trial-load analyses are more accurat: 
indications of the action of the prot 
tvpe in the massive typ 
than in the case of the thin dam. Thi 
was indicated by the results of the tests 
of the model and the prototype of the 
Stevenson Creek test dam. The model 
loaded with water did not give a satis 
factory indication of the action of the 
prototype because the stresses were not 
large enough to produce similar condi 
tions of cracking. As soon as the model 
was loaded with mercury 
cracks produced, — the 
measurements furnished a= satistactor 
check on the action of the full-si 
structure. 

Consequently, the 
the various model tests of arch dams 
together with the trial-load analyses 
and related technical studies conducted 
by the Bureau of Reclamation, have 
convinced the writers that the accurate 
construction and proper testing ot 
models of arch dams furnishes a satis 
factory indication of the action of full 
size arch dams under load 
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Major Changes Made in Engineer 
License Law in New York State 


MENDMENTS to the education 
law of the state of New York as 
it affects the practice of profes- 

sional engineering, land surveying and 
architecture were passed by the state 
legislature at its recent session and be- 
came law on March 29 when signed by 
the governor. The changes are the re- 
suit of a very detailed study of the two 
laws by representatives of the profes- 
sions and of the department of educa- 
tion. The study was directed toward 
two ends: first, that of eliminating 
causes of friction between the profes- 
sions of architecture and engineering; 
and second, clarification of the laws and 
improvement of the machinery for ad- 
ministering and enforcing them. 

Many of the changes made are minor 


ones relating to administration or et- 
forcement or are changes designed to 
make the two laws as nearly uniform 
as possible. They are of purely local 
interest. Other changes, however, are 
significant as indicative of trends in 
license laws; they are given in full in 
subsequent paragraphs. 


Difficulties due to overlap 


Overlapping of the professions of 
engineering and architecture, chiefly in 
the building field, has been the chief 
cause of controversy between the two 
professions and has resulted in holding 
up needed changes in the engineers’ law 
through the ability of architects to block 
the passage of amendments that did not 
meet with their approval. The 


most 
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. 
needed. change in the engineers’ law was 
inclusion of a proper definition of en- 
gineering, specifically one that would 
make it clear that engineering included 
building design; because architects, 
through interpretations placed on their 
law and through the wording of section 
300 of the multiple-dwelling law, had 
succeeded in placing a serious check 
upon the practice of engineers in the 
building field. To correct this situation, 
architects suggested segregation of the 
men who practice in the building field 
by a special certification as ‘structural 
engineers.” They justified the segrega- 
tion on the ground that all engineers 
were not trained in the fundamentals of 
building design and so should not be 
granted the legal right to do building 
work. Engineers opposed the segrega- 
tion as unnecessary and highly undesir- 
able; also they maintained that with the 
higher educational standard to be re- 
quired of all engineers after 1937 (writ- 
ten into the law in 1931) all engineers 
would have structural training equal or 
superior to that required of architects. 

Agreement on how to settle this issue 
to the satisfaction of both sides was 
reached in February of this year. The 
term “building” is included in the defi- 
nition of engineering in the revised 
law and, in addition, to meet the ob- 
jection of architects, the following has 
been added to the section relating to 
examination of applicants for license: 

Nothwithstanding anything herein con- 
tained, every applicant for license as pro- 
fessional engineer, otherwise required to 
take an examination, shall be required, in 
addition to other requirements, to establish 
by written examination his competency to 
plan, structurally design and supervise the 
coastruction of buildings and similar struc- 
tures. 

The definitions of a professional engi- 
neer and of a land surveyor, of pro- 
fessional engineering and of land sur- 
veying in the amended license law, are 
as follows: 

“Professional engineer’’ means a person 
who engages in the practice of professional 
engineering as hereinafter defined. 

“Land surveyor’ means a person who 
engages in the practice of land surveying 
as hereinafter defined. 

A person practices professional engineer- 
ing, within the meaning and intent of this 
article, who holds himself out as able to 
perform, or who does perform any profes- 
sional service, such as consultation, investi- 
gation, evaluation, planning, design, or 
responsible supervision of construction or 
operation, in connection with any public or 
private utilities, structures, buildings, ma- 
chines, equipment, processes, works or proj- 
ects, wherein the safeguarding of life, 
health or property is concerned or involved, 
when such professional service requires tine 


application of engineering principles and 
data. 

A person practices land surveying within 
the meaning and intent of this article who 
surveys areas for their correct determina- 
tion and description, and for conveyancing 
or for establishment or re-establishment of 
land boundaries and the plotting of lands 
and subdivisions thereof. 


The practice of architecture, as de- 
fined in the amended law, is as follows: 


A person practices architecture within 
the meaning and intent of this article, who 
holds himself out as able to perform or 
who does perform any professional service 
such as consultation, investigation, evalua- 
tion, planning, design, including esthetic 
and structural design, or responsible super- 
vision of construction, in connection with 
any private or public buildings, structures 
or projects, or the equipment or utilities 
thereof, or the accessories thereto, wherein 
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the safeguarding of life, health or property 
is concerned or involved, when such pro- 
fessional service requires the application of 
the art and science of construction based 
upon the principles of mathematics, esthe- 
ties and the physical sciences. 


That the two professions do overlap 
and that members of either may prac- 
tice in the undefined common zone 
is further recognized by “saving 
clauses” in each law exempting licensees 
of the other professions. 


Unlawful practice 


What constitutes unlawful practice of 
professional engineering has been re- 
stated to make it more clear that holding 
oneself out to be a professional engineer 
constitutes violation of the law. The 


section relating to unlawful practice 
now reads: 


It shall be unlawful for any person to 
practice or to offer to practice professional 
engineering or land surveying in this state 
or to use the title professional engineer or 
land surveyor, or any title, sign, card or 
device to indicate that such person is prac- 
ticing professional engineering or land 
surveying or is a professional engineer or 
land surveyor, unless such person has been 
Sey eee under the provisions of this 
article. 


The same section also has been ex- 
panded by addition of the following: 


No official of this state, or of any city, 
town or village therein, now or hereafter 
charged with the enforcement of laws, ordi- 
nances or regulations relating to the con- 
struction or alteration of buildings or 
structures, shall accept or approve any 
plans or specifications that are not stamped 
with the seal of a licensed architect or 
licensed professional engineer. 


Educational requirements 


Amendments made to the law last 
year set up specific educational require- 
ments and made examinations obligatory 
after 1937 for all except “applicants 
who are possessed of long-established 
and recognized standing in the engineer- 
ing profession.” This exemption is re- 
tained in the law, but other. exemption 
provisions and the provisions relating 


to applicants subsequent to 1937 have 
been altered to read: 


Upon the recommendation of the board 
the department may exempt from examina- 
tion an applicant for license as professional 
engineer who holds a license or certificate 
to practice professional engineering issued 
to him upon examination by a legally con- 
stituted board of examiners in any other 
state or political subdivision of the United 
States, or who holds a certificate of quali- 
fication issued by the national council of 
state boards of engineering examiners, pro- 
vided the requirement for such license or 
certificate was the full equivalent of the 
requirement in this state at the time it was 
issued, and provided, further, that the ap- 
plicant’s record fully met the requirement 
of this state in all respects other than ex- 
amination. 

Every person applying subsequent to Jan, 
1, 1937, for a license as professional engi- 
neer shall be required to pass the ex- 
amination, and before admission thereto 
shall submit evidence that he has gradu- 
ated from a college or school of engineer- 
ing registered by the department as main- 
taining satisfactory standards. He shall 
also submit before admission to the ex- 
amination evidence of practical experience 
in professional engineering work of a grade 
and character satisfactory to the board. 
Each complete year of study in the regis- 
tered college or school of engineering may 
be accepted in lieu of one year of such 
experience and the applicant must submit 
evidence of sufficient additional experience 
to give him a total of eight years. In lieu 
of such graduation, an applicant may be 
admitted to the examination upon present- 
ing evidence of at least twelve years of 
practical experience in professional engi- 
neering work of a grade and character 
satisfactory to the board. 


To the list of exemptions from th 
provisions of the engineer license lay 
as it stood at the time of revision, th: 
following has been added. A _ corre 
sponding clause has been added to th. 
architects’ law. 

Any person licensed as an _ architect 
under the laws of this state, except that 
such person shall not use the designatio: 
engineer or engineering unless license: 
under the provisions of this article. 

The section exempting officers or em- 
ployees of corporations engaged in in 
terstate commerce has been expanded tv 
include other public service organiza 
tions. It now reads: 

Practice of professional engineering or 
land surveying, exclusively as an officer o1 
employee of a public service corpgration b) 
rendering to such corporation such servic: 
in connection with its lines and property 
which are subject to supervision with re 
spect to the safety and security thereof b) 
the public service commission of this state 
the interstate commerce commission 0: 
other regulatory body and so long as such 
person is thus actually and exclusively em- 
ployed and no longer. 

Changes in the sections of the law 
relating to architects provide for licens- 
ing of architects (instead of registering 
as at present) so that members of both 
professions now are licensed. Hereafter 
the licenses of members of both profes- 
sions are required to be registered an- 
nually instead of renewed. This change 
preserves the use of the term “registered 
architect” and makes it possible for 
engineers who object to the use of the 
term “licensed” to use the term 
“registered professional engineer.” 





Concrete Mat Foundation 
for Car Tracks 


Long service with practically no track 
or pavement maintenance has justified 
the higher cost of an unusually heavy 
street-car-track construction used in 
Columbus, Ohio. This construction, de- 
scribed by R. H. Simpson, city engineer, 
in a paper before the American Road 
Builders Association, consists of a con- 
crete slab 8 in. thick as a sub-base 
for all track construction. This slab 
bridges over any weakness in the soil 
and prevents groundwater from reach- 
ing the track structure and pavement 
base. The track consists of 122-lb. 7- 
in. grooved rail bolted to 4-in. Carnegie 
steel ties, and it is laid on top of this 
concrete slab. It is then brought to 
proper grade and held in position by 
blocks under the ties, leaving a space 
of about 2 in. between the top of the 
slab and the under side of the ties. 
After being brought to proper align- 
ment, concrete is placed under and 
around the ties and up on the rail 
about 2 in. This concrete, which holds 
the track firmly in position: and acts as 
a base for the paving surface, rests on 
the sub-base slab but is not bonded to 
it. The track can therefore be readily 
removed and renewed without disturb- 
ing the sub-base slab. Granite block 
and brick surfaces have been used in 
car-track areas for the past twenty years. 
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Streamflow from Rainfall 
by Unit-Graph Method 


Observed runoff following isolated one-day rain- 
fall forms basis of computation—Method ap- 
plicable to rainfalls of any intensity or duration 


By L. K. Sherman 


Consulting Engineer, Randolph-Perkins Co., 
Chicago, Jil. 


Y MAKING USE of a single ob- 
B served hydrograph, one due to a 
storm lasting one day, it is possible 
to compute for the same watershed the 
runoff history corresponding to a rain- 
fall of any duration or degree of in- 
tensity. From the known hydrograph 
the “unit” graph must be determined, 
representing 1 in. of runoff from a 24- 
hour rainfall. The daily ordinates of 
the unit graph can then be combined in 
accordance with the variation in daily 
precipitation figures so as to show the 
runoff from a storm of any length. 
Following a storm, the hydrograph 
representing the flow in the main- 
stream channel shows the runoff in- 
creasing to a maximum point and then 
subsiding to the value it had before 
the storm. For a single storm the 
graph is generally of a triangular shape, 
with the falling stage taking never less 
and usually two or more times as long 
as the rising stage. For the same drain- 
age area, however, there is a definite 
total flood period corresponding to a 
given rainfall, and all one-day rainfalls, 
regardless of intensity, will give the 
same length of base of the hydrograph. 
If a given one-day rainfall produces 
a l-in. depth of runoff over the given 
drainage area, the hydrograph showing 
the rates at which the runoff occurred 
can be considered a unit graph for that 
watershed. As the area under a hydro- 
graph for afly time period represents 
the total volume of runoff in that time, 
it follows that the area under the unit 
graph, if expressed in inches of depth 
over one square mile, or inch-miles, is 
numerically equal to the area of the 
watershed. 


Determining the unit graph 


Based on these laws it follows that 
for any observed rainfall, during a unit 
of time, the ordinates of runoff vary 
directly with the depth of runoff on the 
drainage area. For example, let there 
be an observed hydrograph of runoff 
due to rainfall of 3 in. during a unit 
of time of one day, over a drainage area 
of 1,000 square miles. Measurement of 
the area of this hydrograph shows 2,000 
inch-miles of runoff. The volume of 
rainfall, however, is 3,000 inch-miles. 
Therefore, the runoff is 66% per cent, 


2 in., and the observed graph repre- 


sents a 2-in. runoff applied in 24 hours. 
The unit graph for this area, then, is 
one having the same base but ordinates 
one-half as great as those on the ob- 
served graph. This is the procedure for 
determining a unit graph for any drain- 
age area. The graph is a constant for 
any particular drainage area, but drain- 
age areas of different physical charac- 
teristics give radically different forms. 
A topography with steep slopes and 
few pondage pockets gives a graph with 
a high sharp peak and a short time 
period. A flat country with large pond- 
age pockets gives a graph with a flat 
rounded peak and a long time period. 


or 


Application of unit graph 


After a unit graph has been con- 
structed for a particular area it may 
be used to compute a hydrograph oi 
runoff for this area for any individual 
storm or sequence of storms of any 
duration or intensity over any period 
of time. The principle to use in apply- 
ing the unit graph is to follow the sum- 
mation process of nature. For example, 
consider a case where the unit graph 
is known and data are at hand for the 
rainfall for two consecutive days. Esti- 
mate the percentages of runoff for each 
of these days. This will give a hydro- 
graph for each of these days of rain. 
Call them graphs A and B. The runoff 
on the first day equals the runoff of the 
first day of graph A. The runoff on 
the second day equals the runoff on the 
second day of graph A plus the runoff 
of the first day of graph B. The runoff 
on the third day equals the runoff on 
the third day of graph A plus the runoff 
of the second day of graph B. If the 
unit graph has a total period of 7, days, 
the total flood period for this two-day 
storm will be To + 1 days. For a six- 
day storm it will be 7, ++ 5, ete. 

The foregoing process of development 
of a graph for a continuous rainfall at 
a uniform rate is illustrated in Fig. 1. 
The triangle OPQ with base To = 6 
is the graph of runoff due to a rain 
during a unit of time—say one day. 
That rain produces runoff for six days. 
The average rate of runoff for each 
day is represented by the ordinates a. b, 
c, d, e and f in the triangle OPO. The 
same amount of runoff due to a rain on 
the second day produces the graph in- 
dicated by the first dotted line above 
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OPQ. A continued rain with the same 
daily depth of runoff produces succes- 
sively the additional dotted graphs. At 
the end of the fifth day of such continu 
ous rain, with uniform depths of runoft 
for each day, the runoff graph ORS 
will be formed. The peak at R will be 
the maximum rate of runoff. Further 
yp Maumim runoff rate 


for continuous 
's. um form rainfalt 


—K 
«x 
7 





Rates of Runoff 


Fig. 1—Simple hydrograph of runoff from 
a continuous uniform rain, when the unit 
graph is triangular 





Fig. 2—At Plumfield, Ill., on the Big 
Muddy River, there was a fairly well 
isolated rain of 1.42 in. on April 9, 1924 
yielding a hydrograph with ordinates 
proportional to those of the unit graph 


similar raintall will result in a continua 
tion of this maximum runoff rate up to 
the duration of this storm. 


Let 7o = Base of a runoff graph 
for a rain of duration 
ty. This can be de- 


rived from an observed 
hydrograph. 


tp. == Unit time of precipita- 
tion (one day or one 
hour). 
p == Duration of any rainfall. 
K == Concentration period. 
K = To — tpo. 
Let T = Total flood period or 


base of the graph for 
any rainfall of dura 
tion fp. 

Then T = K + fp. 

When tp = K, then T = 2 K, pro- 
vided the accumulated 
depth of runoff (depth 
of rain — losses) is 
a constant during cach 
hour of fp. 


When the duration of rainfall, ft, is 
less than the concentration period K, 
then JT is always longer than the cal- 
culated time of transit from the most 














TABLE I COMPUTATION OF UNIT GRAPH 
FOR BIG MUDDY RIVER, PLUMFIELD, ILL. 


Deduc 

tion 
ste, Observed Base Net Unit 
April, Runoff Flow, Runoff Graph 


1924 Sec.-Ft Sec.-Ft Sec.-Ft Sec.-Ft. Day 
9 1,440 150 1,290 1,950 ! 
10 1,850 140 1,710 2,590 2 
iH 2,360 130 2,230 3,370 3 
12 2,680 120 2,560 3.870 a 
13 2,440 100 2,340 3,540 5 
i4 1,720 90 1,630 2,470 6 
15 940 80 860 1,310 7 
16 478 80 398 610 8 
17 309 80 229 350 9 
18 193 90 103 160 10 
19 140 90 50 80 i 
20 106 106 0 , 
Total, sec.-ft.-days = 13,400 20,300 
Total, inch-miles 500 753 


remote point of the drainage area, gen- 
erally by 50 to 100 per cent. This fact 
is due to pondage by the innumerable 
little detention reservoirs that cover the 
surface as well as to the effect of chan- 
nel constrictions in the main stream. 
In some flat drainage areas with a great 
deal of pondage the concentration period 
may be much longer than the possible 
duration of storms of high intensity. 
Pondage holds back part of the rainfall 
until the accumlated depth balances the 
net rainfall rate and releases it after the 
rain stops. The inflow and outflow 
from these detention reservoirs at the 
end of the concentration period are 
equal, and there is no further pondage 
available. Surface pondage must not be 
confused with surface pocket storage 
due to sink holes. The latter collect 
rainfall at the beginning of the storm 
but do not release it as surface runoff. 


Hydrograph for varying rates of 

rainfall 

The ordinates of all graphs of runoff 
for unit time, tpo, are directly propor- 
tional to the net depths s of rainall in 
that same unit time. 

This follows because the bases of the 
graphs T,) are equal. The area of a 
graph, equals ~ ordinates,  tpo, and 
the area of a graph, equals ~ ordinates, 


too. Also, the area of graph,. as 
it is a measure of the entire volume of 
runoff, equals the drainage area X s, 


and the area of graph, equals the drain- 
age area X S.. 


Then = ordinates, & tp. == D.A. X s, 
~ ordinates, X ty. = D.A. X s, 

: ordinates, Ss, 

4 ordinates, Ss 


2 


If the ordinates considered are those 
for a unit graph, .s, = 1 in., 
have the following rule: 

The ordinates for any graph of run- 
off for a unit time tp. are equal to the 
corresponding ordinates of the unit 
graph multiplied by the given net depth 
of rainfall. Conversely, the ordinates 
of a unit graph are each equal to the 
corresponding ordinates of a_ given 
graph (for unit time) divided by the 
given net depth of rainfall. 

In Fig. 1, s was constant day after 
day. If s varied from day to day, we 


and we 


would have on successive days s,, s 
etc., and the ordinates on successive 
days would be ay, bi, ¢1; dz, bz, C2; ds, bs, 
C,; ete. 

A resultant graph would be formed 
in the same way as the one in Fig. 1, 
but it would not be a smooth curve. It 
would reflect all the variations of rain- 
fall. 

Instead of the graphical construction, 
as in Fig. 1, a tabulation of successive 
ordinate figures can be used to give the 
values for the resulting hydrograph. 
This method of computing a hydrograph 
for any period or sequence of rainfalls 
from a single unit graph will be illus- 
trated later by examples of specific 
cases. 


Base flow 


Base flow, on a hydrograph covering 
an extended period of time, is indicated 
by the flow line that continues during a 
dry period long after the total flood 
period of the preceding rain has ceased. 
The point where the total flood period 
due to surface runoff ceases and only 
groundwater or base flow continues is 
not capable of exact determination. 
However, it can be closely approximated 
by inspection of surface-runoff hydro- 
graphs terminating a dry period. The 
base flow exists and is a part of almost 
any observed hydrograph of runoff. In 
evolving a unit graph by the procedure 
heretofore mentioned it is necessary 
first to subtract the base flow from the 
observed hydrograph in order to arrive 
at the net hydrograph due solely to the 
rainfall. The base flow can be estimated 
by consulting the available flow records 
made during dry periods and selecting a 
base-flow line that followed a rainfall 
period similar to the period preceding 
the graph in question. It is-preferable 
that the unit graph should be derived 
from a graph due to a rain of high in- 
tensity. The base flow then is a small 
percentage of the surface runoff, and 
any error due to estimated base flow is 
slight. 


Unit graph constructed for the 
Big Muddy River 


The drainage area of the Big Muddy 
River at Plumfield, Ill., is 753 square 
miles. Daily rainfall records of the 
U. S. Weather Bureau are available at 
Mount Vernon, in the center of the 
upper portion, and at Benton, near the 
center of the lower portion of the drain- 
age area. The records of the Mount 
Vernon station apply to 43 per cent of 
the area, and the Benton records apply 
to 57 per cent. The average daily flow 
of the Big Muddy at Plumfield is con- 
tained in the water-supply papers of 
the U. S. Geological Survey. 

The derivation of a unit graph is 
obtained preferably from an observed 
hydrograph due to a single isolated 24- 
hour rainfall of high intensity, without 
any material rainfall either during the 
runoff period or just preceding it. 

A search of the records shows a fair 
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example of such a rainfall on April 9, 
1924. The record of daily precipitatio: 
at this time was as follows: 


Date — 
April, 1924 4 8 9 14 6: 37: 27 

Mt. Vernon, 
a an 0.16 . 


: b 3 0.94 0.08 .... 0.04 0.05 
Benton, in... 0.09 0.05 1.80 .... 0.01 0.02 0.08 
Weighted av- 

erage, in... 0.12 0.03 1.42 0.03 .... 0.03 0.06 


Fig. 2 shows the runoff during this 
period and the average daily rainfalls. 
In Table I, column 3 lists the runoff 
due to rains prior and subsequent to 
the rain of April 9, which must be de- 
ducted from the daily runoff figures to 
give the desired net runoff due solely 
to the rain of April 9. 

The values to be deducted are derived 
in the following manner: In Fig. 2, 
starting at the low stage of April 7, 
draw the line A’ B’ with daily ordinates 
of flow equal to those on the line A B. 
A’ B’ then represents the runoff and 
base flow as it tapers off from stage A’ 
or A, provided no subsequent rain 
occurs. There were, however, three 
small rains of 0.03 in. each, on April 8, 
14 and 17. The runoff from these small 
rains was appreciable in this month, as 
shown by the runoff record of 193 sec.-ft. 
on April 7 and 226 sec.-ft. on April 8. 
This increase of 33 sec.-ft. was due to 
the 0.03-in. rain on April 8. By refer- 
ence to the main graplt (Fig. 2) it is 
found that for this drainage area the 
peak comes on the fourth day, and run- 
off ceases about the tenth day after the 
end of the rain. The net peak flow in 
Fig. 2 is about 2,500 sec.-ft. for a rain 
of 1.42 in. By proportion the peak flow 
for a rain of 0.03 in. would be 53 sec.-ft. 
The smaller rain, however, has a smaller 
runoff. Call it a peak of 40 sec.-ft. The 
runoff of the 0.03-in. rain then may be 
represented by a triangular graph with 
base of ten days and height of 40 sec.-ft. 
on the fourth day. Now add succes- 
sively, in Fig. 2, three such small graphs 
to the ordinates of the line A’ B’ with 
their peaks as shown at C’, C” and C””. 
The ordinates to the line A’ C’ C” C’” 
now represent the deduction’, and num- 
erically they form column 3 of Table I. 
Column 2 minus column 3 gives the net 
runoff due solely to the rain of April 9. 

The next step is to determine the 
figures for a unit graph for this drain- 
age area. It will have the same time 
base as the graph represented by column 
4. The ordinates, however, will be in 
proportion to the ordinates of column 4 
as 1 in. is to the runoff depth due to 
the rain of 1.42 in. This runoff depth 
is found as follows: The sum of the 
average daily runoffs in column 4 is 
13,400 sec.-ft.-days. This total volume 
of runoff equals 500 inch-miles. The 
total volume of rainfall was 1.42 in. 
753 square miles of drainage area, or 
1,070 inch-miles. Hence: 


500 
Percentage of runoff =o = 46.8 


per cent. 














5 
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Depth of runoff = 
er cent = 0.66 in. 
Column 5 of. Table I, which is ob- 
Lined by dividing the values in column 
by 0.66, gives the figure for the unit 
graph. Note that the total, expressed in 
inch-miles, equals the drainage area at 
Plumfield. This affords a partial check 
on the computations, 


1.42 in. X 468 


4. of 


Computing the hydrograph 


We can now apply this unit graph, 
which was derived from data for April 
9, 1924, to the determination of runoff 
from rainfall in the months of April 
and May, 1927. In Table II, columns 
1 and 2 give the dates and the weighted- 
average depth of rainfall over the 
drainage area. Column 3 is the esti- 
mated percentage of this rainfall, which 
appears as runoff, determined according 
to the rule to be stated in a subsequent 
paragraph. Column 4 is the product of 
columns 2 and 3, giving the depths of 
runoff. Column 5 is the unit graph for 
Plumfield as heretofore computed. In 





TABLE II 
aetige & 
se. 63 CUSY Cg 
i a & as 8 2a 
s ct 3 e P 
a= § 2 S8 @ Sah 1 
cf 1 1 0.45 15 0.068 1,950 132 
2 2:590 176 
3 3.370 229 
4 3,870 263 
2 5 0.25 15 0.037 3,540 240 
6 2'470 168 
3 7 0.16 17 0.027 11310 89 
4 8 0.38 27 0.102 610 4) 
5 9 0.25 32 0.080 350 24 
6 10 0.8 52 0.440 160 1 
7 It 0.15 55 0.083 80 5 
’ 2 ta 2 tee 
9 13 0.87 79 0.690 
10 14 1.01 81 0.820 
Sit 15 0.51 83 0.423 
Sie 16 0.58 86 0.500 
. 17 13 
13 18 0.05 80 0.040 78 
1h 19 0.16 81 0.130 103 
16 20 0.04 8! 0.033 135 
16 21 0.09 82 0.074 155 
17 22 0.03 82 0.025 142 
23 99 
24 52 
25 24 
26 14 
27 6 
28 3 
18 29 «1.13 58 0.655 
19 30 (0.44 «65 (0. 286 
f 1 
2 
1/20 3 0.01 38 0.004 
21 4 0.06 40 0.024 
| 22 5 0.22 45 0.099 
| 23 6 0.38 53 0.200 
125 7 0.22 54 0.119 25 
; 8 t2 8. eae 913 
2 2669051) 700.357 1,210 
27 10 0.82 72 0.590 1575 
1 1810 
12 1654 
13 1.154 
28 14 0.09 55 0.050 613 
B29 #15 0.04 56 0.022 285 
= 16 164 
= 17 75 
18 37 
30 19 0.23 50. 0.115 
20 
21 
| 3% 22 0.80 30 0.240 
se 24 «61.03 350.361 
33 25 «(0.65 440 0.260 
26 
} 27 34 
| 35 28 0.75 45 0.338 660 
| 35 29 «0.14 45 0.063 975 
30 1,139 
| 31 1308 


The vertical columns headed b; 
values of the am ordinates. 
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tained by adding these partial values horizontally. 





Fig. 3—Computed hydrograph for the Big 

Muddy River at Plumfield, Ill., for April 

and May, 1927, agrees closely with the 
observed rates of runoff. 


column 6 are listed the figures for 
graphs of runoff due to each day of 
rainfall, obtained by multiplying the 
figures in column 5 by a figure in 
column 4. The beginning and end of 
runoff are entered opposite their respec- 


COMPUTED RUNOFF FOR BIG MUDDY RIVER AT PLUMFIELD, ILL 


Runoff Due to Rain on Day 


2 
72 
96 3 
125 53 5 
143 70 199 5 
131 91 264 156 6 
91 104 344 207 858 7 
48 96 395 270 =—«1,140 162 8 
23 67 361 309 —s«*1,481 245 «1.715 
13 35 252 383 1.700 280 2,280 
6 16 134 198 1,556 321 2,964 
3 9 62 105 1,086 294 3,403 
4 36 49 577 205 3,114 
2 16 28 268 109 =2,172 
15 8 13 154 ee 
254 15 6 70 29 537 
337 64 16 35 13 308 
438 86 14 1 7 141 
503 it 192 49 70 
460 128 249 65 
321 117 286 84 
170 82 262 98 
79 43 183 89 
45 20 97 62 
21 12 45 33 18 
10 5 26 15 «1,277 19 
3 12 9 1,694 558 
6 4 2,204 704 
2 235 963 “0 
2,318 1,106 SS 
1618 1,011 10 
858 706 14 
399 374 16 
229 174 14 
26 105 100 10 
697 27 52 46 5 
925 1,150 23 2 
1,202 1,526 1 
1,381 1,986 1 
1,262 2,281 28 0 
882 2,087 98 29 
468 1,456 130 43 
218 773 168 57 
12 360 193 74 
57 206 177 85 30 
29 94 123 78 224 
47 66 54 298 
31 29 388 $1 
18 13 445 468 
8 8 407 622 S32 
a 274 809 705 


4 

2 151 929 935 
70 850 1,216 
40 593 1,397 


35 18 314 1,278 
123 9 146 892 
163 84 473 
214 38 220 
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tive dates for each rainfall. Column 7 
is the summation of runoffs on any day 
due to any and all rainfalls that had any 
effect on that day. 

The dotted line of Fig. 3 is the com 
puted hydrograph of runoff plotted from 
column 7 of Table Il. The heavy line 
is the observed graph plotted from the 
U.S.G.S. record of flow for comparison 
Base flow was ignored in this example 


APRIL AND MAY, 1927 


i 
1927 


Noted = 
—= Dp é 
f 2 
r S 
a 
} 6 
7 
& 
9 
19 
2.116 1 
9 4.201 12 
1,345 10 6.188 13 
1.785 1,600 1 8.580 . 14 
2,322 2,120 825 ! 10.229 = 45 
2.666 2,760 1,095 975 11.481 & 16 
2.440 3,170 1.424 1,295 10.924 “ 47 
1,702 2,900 1.635 1,682 9,375 18 
905 2,022 1,497 1,932 7,355 19 
420 1,073 1,044 1,767 5,196 20 
242 500 554 1,233 3,500 21 
110 287 258 655 2,377 22 
55 131 148 305 1,640 | 23 
66 68 175 1,169 | 24 
34 80 750 | 25 
40 448 26 
230 8 
114 | 28 
1,333 29 
2,276 30 
2,954 | i 
3,500 2 
e1 3.432 | 3 
47 22 2,686 4 
62 193 3 1,833  S 
81 246 390 Ds 1,506 6 
93 334 518 232 1,594 7 
85 383 674 308 2.578 ~ 
59 350 774 401 3,594 9 
31 245 708 460 5,119 10 
15 130 494 421 5,599 " 
8 60 262 294 5,646 12 
4 35 122 156 5.014 13 
2 16 70 72 3,840 14 
¥ 32 42 2.464 + 15 
16 19 1445 @& 16 
10 837 A 17 
562 18 
548 19 
465 i 20 
448 21 
944 i 2 
1,045 | 23 
33 1,796 24 
507 2,524 me 
673 2,809 26 
876 2,906. | 27 
1,005 3,275 28 
920 2,965 29 
643 2,502 | 30 
340 2,120 | 3) 


numbers in italics are made up by multiplying the runoff for the day corresponding to that number by the successive daily 
hey represent the daily values of runoff due to the rain on the day in question. The total value of runoff for each day is ob- 
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Fig. 4 shows the computed hydro- 
graph of flow of the Delaware River 
at Port Jervis, N. Y., for August, 1928. 
This is an example of runoff from to- 
pography with relatively steep slopes. 
Che drainage area is 3,070 square miles. 
The unit graph for Port Jervis (Fig. 6) 
was derived in a manner similar to that 
presented in detail for the Big Muddy 
River, based on a 2.58-in. rainfall on 
Nov. 16, 1926. 

The observed runoff, according to the 
U.S.G.S. record, was 85 per cent of the 
rainfall during that storm. As a check 
on the unit graph thus derived, another 
graph was computed from the average 


10,000 


oser 


Sec.-Ft 
Rainfall, Inches 


5000 





Fig. 4—Computed and observed fiows of 

the Delaware River at Port Jervis, N. Y., 

reflect the quick runoff due to the steep 
slopes of the watershed. 


rainfall of 1.79 in. on Oct. 6, 1926, when 
the recorded runoff was only 23.8 per 
cent of the rainfall. This unit graph 
gave a 24-hour peak rate of 23,900 
sec.-ft., compared with 24,900 sec.-ft. of 
the former unit graph. Similar com- 
parisons on other drainage basins in- 
dicate that this degree of accuracy may 
be obtained by the method, regardless 
of the amount of rain in a unit of time 
or the percentage of runoff. 

Fig. 5 is a hydrograph of the observed 
flow on the Sangamon River at Oak- 
ford, Ill., during March, April and 
May, 1927, together with the hydro- 
graph computed from an observed unit 
graph due to rain on March 14, 1922. 

In Fig. 6 unit graphs for a number 
of drainage basins are shown. They re- 
flect the effects of shape, size, topog- 
raphy and pondage of different basins, 
each with a 24-hour rainfall producing 
a l-in. depth of runoff. When no 
streamflow records from a_ particular 
area are available, it is possible to de- 
rive a unit graph by analogy from unit 
graphs from similar basins with like 
topographical characteristics. 

The ordinates and time intervals of 
the unit graphs for two similar water- 
sheds of different sizes are proportional 
to the square root of the watershed 
areas, provided the difference in size is 
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Fig. 5—Close agreement between the com- 
puted and observed hydrographs for the 
Sangamon River at Oakford, Ill., for a 
three-month period in 1927. Computed 
flow was based on data recorded in 1922. 


not great. When the difference in areas 
is large, a correction factor must be 
applied. Referring to Fig. 6, all of these 
unit graphs can be reduced by analogy 
to unit graphs for any similar basins— 
say for a similar area of 1,500 square 
miles in each case. The peak rates of 
flow for two of these cases would then 
be as follows: 


For Similar 


Peak Area of 
Area, Runoff, 1,500Sq.Miles, 
Sq. Miles Sec.-Ft. Sec.-Ft. 


Port Jervis... 3,070 25,100 17,100 
Taylorville. .. 510 4,900 6,500 


This suggests the possibility of de- 
veloping a series of unit graphs cover- 
ing an extreme range of drainage-basin 
characteristics and sizes. Such a series 
of unit graphs would in effect constitute 
a range of runoff-rate coefficients to be 
used in connection with given rainfalls 
and the seasonal percentage of rainfall 


runoff. 


Percentage of runoff 


Runoff is not primarily a percentage 
ot rainfall. As Robert E. Horton has 
pointed out, it is the residual amount 
after deducting losses—interception, 
pocket storage, evaporation and infiltra- 
tion—from rainfall. . The writer has, 
however, followed the customary 
method, used in discussions of runoff 
from sewered areas, of expressing run- 
off as a percentage of the rainfall. Con- 
fining ourselves to surface runoff as 
compared with groundwater outflow 
seepage, or base flow, we find that the 
percentage of runoff increases with the 
rate and duration of precipitation. The 
percentage is also increased by the 
occurrence of previous precipitations. 
It varies with the season according to 
the temperature and amount of vegeta- 
tion, the topography, soil and condi- 
tions causing pocket storage and pond- 
age. 

Percentages of runoff, considered only 
in relation to a single one of the fore- 
going factors, appear very erratic. If, 
however, the observations are confined 
to a single area or to closely similar 
areas and if they are segregated ac- 
cording to the seasons, the data will be 
quite consistent. If, in addition, . cog- 
nizance is taken~of the-effect of prior 
precipitation, then the percentages of 
runoff will be in harmonious accord. 

The figures for percentage of runoff 
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Fig. 6—Unit graphs for different water- 
sheds refiect the variations in shape, size, 
topography and pondage. 


used here in computing the unit grap! 
were obtained for a given drainage are. 
and a rainfall of known amount. Wit! 
several such figures applying to tl: 
same calendar month, a curve wa 
drawn showing runoff per cent plotte:! 
against rainfall intensity. Fig. 7 show- 
a series of such curves for various 
watersheds. Each curve is applicabl 
to a certain month only. In preparing 
the diagram the effect of previous rain- 
fall was taken into account by adding a 
certain proportion of it to that of th 
day in question, according to the factor- 
given in Table ITT. 


TABLE III—-PROPORTION OF PREVIOUS 
RAINFALL TO BE ADDED INJDETERMINING 
PER CENT RUNOFF 

Proportion of 


Number of Previous Rainfall 
Intervening to Be Added to 


Dry Days Given Day 


WeOnNOustivn—o 
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iu 
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For example: Given a record of aver- 
age daily rainfalls in April on the Big 
Muddy drainage basin as follows: April 
28, 2 in.; 26, 1 in.; 24, 0.5 in.; and 10, 
1 in. Required the runoff on April 28: 


by rule in Table III we have 2 in. + 
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lin. X 0.8 + 0.5 in. & 0.6 + 1 in. 
<< we = 3.16 in. Referring to diagram 
Fig. 7, we find that the ordinate for 3.16 
in. on the Big Muddy in April is 70 per 
cent. The runoff from the rain of April 
28 is therefore 2 in. X 70 per cent = 
1.4 in. It will be noted that the effect 
of rains two or three weeks prior to 
the rain in question have slight effect 
on the percentage of runoff. 

The principle of the foregoing is ra- 
tional, but the rule is empirical and only 
roughly approximate. In Table II use 
has been made of the foregoing in de- 
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Fig. 7—For any calendar month the per- 

centage of rainfall appearing as runoff 

varies consistently with the quantity of 
precipitation. 


riving the column headed “Per Cent of 
Runoff,” in the absence of more exact 
data. It agrees fairly well with the facts 
in most cases. To use Fig. 7, first find 
the summation of rainfall by the above 
tule. The ordinate in Fig. 7 correspond- 
ing to this summation of rainfalls gives 
the per cent runoff, and this should be 
applied to the rainfall of the given day. 


Accuracy of the method 


The accuracy of computed runoff is 
limited by the accuracy of the estimated 
percentage of runoff, as heretofore ex- 
plained. The observed hydrograph re- 
flects all the numerous factors influenc- 
ing runoff from rainfall on a given 
area. The unit graph should be based 
upon a uniform depth of rainfall over 
the entire area. The unit graph for the 
Big Muddy River was based on a rain 
of 1.80 in. at the lower end and 0.94 in. 
at the upper end. This unit graph 
therefore has excessive rates of runoff 
for the rising stage and insufficient rates 
for the falling stage. This is reflected 
in the computed curve in Fig. 3. After 
a trial application like this it is possible 
to adjust the unit graph, and with the 
rectified graph to compute the runoff as 
in Table II, obtaining somewhat closer 
agreement with the observed runoffs. 

The published records of rainfall by 
the U. S. Weather Bureau are for total 
precipitation in a calendar day of 24 
hours. The published data of runoff 
by the U.S.G.S. are likewise average- 
flow records for this 24-hour period. 
This leads to the use of a 24-hour time 
unit as the basis for the unit graph. 
In general this suffices. There are, 
however, relatively small drainage areas 
with steep slopes and high velocity of 
flow where the 24-hour unit will not 


suffice and a shorter time unit is neces- 
sary. The writer has found this to be 
true in the case of, upper tributaries of 
the Delaware River like the West 
Branch at Hales Eddy and the East 
Branch at Fish Eddy, N. Y. The effect 
of storage by water-power dams will 
modify the observed flow as contrasted 
with the computed flow. This effect is 
very apparent at Hales Eddy, and to a 
lesser degree affects the comparison of 
observed and computed flow at Port 
Jervis, N. Y., as shown in Fig. 4. 

The unit-graph method in runoff 
problems offers a number of improve- 
ments over existing procedures. Pres- 
ent applications of the rational method 
are confined to small areas and to as- 
sumed rainfalls during the entire period 
of concentration. In the unit-graph 
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method the runoff from any sequenc 
of rainfalls may be analyzed. The rel 


ative effects of long-continued rains 
of low intensity and short storms of 
high intensity may be compared. The 
important effect of surface and channel 
pendage for storms of less than the 
concentration period is automatically in- 
cluded by the application of a unit graph 
derived from an observed hydrograph. 
Runoff rates from hypothetical storms 
can be computed in exactly the same 
manner as was illustrated for actual 
rainfalls in Table II. 

The unit-graph method enables a run- 
off record to be computed when only 
limited streamflow data are available. 
This application is of special service in 
investigations of drainage, fleod control, 
water power and water supply. 





Systematic Maintenance Essential 
for Fire Hydrants and Valves 


ECAUSE of the relative infre- 
Broo with which they are oper- 

ated, regular inspection of the 
valves and hydrants of a waterworks 
system is essential if they are to be 
maintained in good working order at 
all times. Well-formulated rules for 
the guidance of the maintenance staff 
were laid down by W. H. Durbin, 
superintendent of the Terre Haute 
Water Works Corp., at the meeting of 
the Indiana Section of the American 
Water Works Association at Lafayette 
on March 9, 1932. 

All valves should open in the same 
direction, and if necessary, new stems 
and nuts should be installed so as to 
bring about a condition of uniformity. 
The usual result of having the two 
types of valve in the system is unsatis- 
factory service, twisted stems and 
higher maintenance costs. The neces- 
sity of uniformity cannot be too 
strongly emphasized, said Mr. Durbin. 


Maintaining valves in Terre Haute 


It is the practice in Terre Haute to 
inspect each valve once a year. A 
permanent record card has_ entered 
upon it the date of inspection, the con- 
dition of the valve and valve box, the 
name of the inspector and other in- 
formation of a pertinent nature. The 
usual inspection consists of placing the 
valve key upon the nut and turning it 
several times to determine if it operates 
freely, also to make certain that the 
valve is fully open. If the valve does not 
work freely and forcing appears inad- 
visable to the inspector, that fact is 
noted on the card so that the valve can 
be given proper attention later. The 
operation of a valve is often made more 
difficult by the drying out of the 
packing. Where this is the case con- 
siderable relief can be obtained by 


removing the stuffing-box gland, loosen- 
ing up the packing and lubricating it. 
All valve boxes that are found to be 
covered are adjusted to the grade of 
the street. 

At one time it was the practice at 
Terre Haute to build brick wells or 
vaults for every valve located in a 
paved street irrespective of its size. 
Experience has demonstrated that the 
cost of maintaining the wells and espe- 
cially the iron cover is far in excess 
of any expense incurred in the valves 
themselves. It is very seldom neces- 
sary to repack a valve, and where this 
is needed it is usually more economical 
to dig up the street than to maintain 
the well. Should the stem become 
broken or bent, even with the ordinary 
well, it has often been impossible to 
make the needed repairs without re- 
moving the cover and possibly some of 
the brickwork. Under heavy auto- 
mobile traffic it is almost necessary to 
use a malleable lid to prevent breakage, 
and this adds to the cost still further. 
For a gear-operated valve the vault is 
thought to be advisable, but not for a 
straight operating valve 16 in. or less 
in diameter. 


Inspecting and lubricating hydrants 


Fire hydrants serve a highly im- 
portant purpose in the distribution sys- 
tem, and it is absolutely necessary that 
they be always in first-class working 
order. At Terre Haute two general 
hydrant inspections are made _ each 
year. At these times the hydrant 
is opened and closed, packed if nec- 
essary, the revolving nut is lubri- 
cated, nozzles are properly leaded and 
drains are opened. In addition to these 
two general inspections, frequent visits 
are made during the winter months. 
Where the groundwater plane is above 
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the level of the hydrant drain, the drain 
is closed and the hydrant is pumped 
out. ach hydrant is inspected after 
its use by the fire department. This is 
especially important in winter. 
Several different lubricants have been 
tried upon the revolving nut of fire 
hydrants. The most satisfactory re- 
sults have been obtained by using the 
heavier grade of transmission oil. 
Plumbago mixed with the lighter grade 
of oil did not prove satisfactory, as the 
oil either evaporated or ran off in the 
summer and left the dry graphite, 
which offered practically no lubrication 
in the winter. Glycerine was used for 
time, but it furnished lubrication for 
only four or five months. Glycerine 
does not have sufficient body to furnish 
proper lubrication under the 
weather conditions that 
pe riences. 


severe 
a hydrant ex- 
The heavy transmission oil 


lasts, under ordinary circumstances, 
about two years. 
The use of chains on the hydrant 


caps is not favored by Mr. Durbin, as 
they usually rust and become very difh- 
cult to remove when necessary 





hydrants for construction purposes. 
Where water is desired a tap is usually 
niade in the hydrant branch and a tem- 
porary meter is installed. 

Where sewers are to be flushed or 
inlets cleaned, the street department 
notifies the waterworks, and a_ con- 
trolling valve is placed upon the hy- 
drant. As soon as the work has been 
completed the hydrant is shut off by 
waterworks men and the valve is re- 
moved. The street foremen are not 
permitted to open and close the hy- 
drants. 

Repair parts of every make and style 
of hydrant in use are kept in stock. In 
the event a hydrant is broken it is the 
practice to remove the old barrel and 
install another its its place. Repairs 
to the broken part are made at a later 
date. In this way the citv is without 
fire protection for only a minimum of 
time. Every hydrant should be in- 
stalled with an independent valve on 
the hydrant branch, so that repairs can 
be made without shutting off the mains 
ii the street. 
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Light Floor Combines 
Gypsum Blocks and Concrete Slab 


By Henry J. Schweim 


Chief Engineer Gupsiw txsociation 
Chicaae, I 


HE COMPLETION in Chicago 

of a four-story addition to the 

present eight-story Maurice L. 
Rothschild Building marked the intro- 
duction of a new type of floor employing 
a combination of precast gypsum units 
and poured-in-place concrete known as 
the “unitrave system.” 

This floor, developed by the Avery 
Brundage Co., contractor on this job in 
collaboration with S. J. Branson, the 
inventor, consists essentially of special 
hollow precast gypsum blocks that span 
between the floor beams and act as a 
permanent form for the concrete slab. 
It provides a flat uniform ceiling and 
eliminates all centering and shoring. 
The blocks are cast with beveled edges 
“oO as to provide for a miniature con 
crete joist every 12 in., as shown in 
lig. 1. The concrete slab, with standard 
reinforcement, is designed to carry the 
entire live load. 

The length of the gypsum block is 
determined by the spacing of the floor 
beams. In the Rothschild Building the 
spans were mostly 6 ft. The size of the 
floor beams likewise determines the 
depth of the block. In placing, the block 
‘s held by two men, one at each end with 
a strap passed around the block. One 
end of the block is let down far enough 
to clear the lower flange of the I-beam 
and is then moved longitudinally so as to 





permit the other end to clear the other 
supporting beam. The second end is 
then let down until the shoe, at the end 
of the block, can be passed under the 
lower flange of the beam. The first end 
is then raised to a horizontal position 
and the block moved longitudinally until 
it engages the bottom flange of both 
beams. The block is supported on the 
flange of the I-beam at the four bearing 
seats indicated in the isometric view. 
The lower flanges of the block in ad- 
jacent panels meet under the supporting 
beams, thus insuring alignment and 
holding the blocks in position until the 
concrete is poured. 

This special gypsum block weighs 
from 15 to 18 Ib. per linear foot, depend- 
ing on the depth of the floor beams, and 
it will span up to 63 ft. Although not 
designed to carry other than construc- 


Fig. 1—Details of lightweight floor in 
which gypsum blocks serve as formwork 
for thin concrete slab, providing a flat 
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directly applied. 
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Contractors are not permitted to use 








Fig. 2—Adding four stories to Chicago 
building in which gypsum-block floors, in 
addition to assuring light weight, fur- 
nished a platform for the workers and 
eliminated concrete forms and_ shoring. 


tion loads, a standard block on a 6-it 
span has been loaded to 400 Ib. pe 
sq.ft. without failure. 

Among the advantages of this type o! 
floor are that the lower surface of th: 
blocks form a level ceiling; that 1 
falsework and shoring of any kind is 
required; that the upper surface of the 
blocks provides a working deck on 
which all trades may proceed im 
mediately with their work without delay 
or interference; and that the blocks 
serve as the form on which the rein- 
forced-concrete top slab is poured, th 
concrete slab passing over and engaging 
the top flanges of the steel beams. The 
blocks provide a definite bracing against 
lateral.distortion and wind stresses. The 
plaster is applied directly to the gypsum 
block, no hangers, runners or lath being 
required. An especially advantageous 
factor in winter work is that the blocks 
can be installed and the building housed 
in with the exterior walls before the 
concrete slabs are poured. This is signif- 
icant, considering the cost of heating 
materials and protecting the concrete 
slabs. 





Ventilation Equipment Adds to 
Cost of Mersey Tunnel 


The new Mersey tunnel, now near- 
ing completion under the River Mersey 
in England, is expected to cost £6,500,- 
000 ($31,500,000 at par) instead of 
£5,000,000 as originally planned, be- 
cause of the need for a more elaborate 
ventilation system than that originalls 
figured. The ventilation system to be 
adopted provides for the air to be blown 
through a bottom duct and exhausted 
from the whole of the area above the 
road at a rate of 24 million cu.ft. per 
minute. The proportion of carbon 
monoxide in the air will not rise above 
four parts in 10,000 during the short 
periods of peak traffic. 
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Bridging Genesee Gorge 
With Concrete Arches 


Ridge Road or Veterans’ Memorial Bridge in Rochester, 
N. Y., buile in the Roman tradition, with semicircular 
arches and granite facing, includes a main arch of 300-ft. span 
and 150-ft. rise with each arch rib on a separate foundation 


By Frank P. McKibben and 
Richard de Charms 


Consulting Engineer and Resident Engineer, 
Respectively 


AMONG the several large concrete-arch 
bridges built in 1931, such as the George 
Westinghouse at Pittsburgh, Rogue River 
in Oregon, Wissahickon Creek in Philadel- 
phia, and Ridge Road in Rochester, the 
latter stands out as a particularly monu- 
mental structure by virtue of its complete 
facing with granite and its buttressed main 
piers rising 175 ft. above the water. Situ- 
ated at a point where a bridge has not 
previously existed, the new structure forms 
a much-needed link between two sections 
of the city that are separated by the deep 
gorge of the Genesee River. It is a notable 
fact that all the above-mentioned bridges 
are on new roads or new alignments, each 
furnishing in its special way the increased 
highway efficiency that modern require- 
ments demand. —EDITOR. 


Tita NEW Ridge Road bridge 
that connects two sections of the 
city of Rochester, N. Y., across 
the deep gorge of the Genesee River 
is one of the largest reinforced-concrete 
structures completed during the past 
year. The main arch, with its span 
of 300 ft., carries a 60-ft. roadway 
171 ft. above the river. Faced with 
granite, the seven semi-circular arches 
in the structure present the appearance 
of an ancient Roman bridge, as was 
planned by characteristic Roman treat- 
ment of the ring stones, arrangement of 
the masonry in the spandrel walls and 
the use of large buttresses at the main 
river piers. Structurally, the bridge is 
noteworthy in several particulars, 
among which are separate foundations 
for each of the four ribs, a cantilever 
portion of each outside rib foundation 
that carries a triangular buttress at 
either end of each abutment, and spe- 
cial expansion joints at intervals of 
about 50 ft. that divide the bridge 
superstructure into entirely separate 
units. Construction work on the bridge 
was also somewhat unusual and spec- 
tacular. 

The Genesee River, about 100 miles 
east of the Niagara River which 
descends from the level of Lake Erie 
to that of Lake Ontario in one tre- 
mendous fall, descends almost an equal 
amount from its upper reaches to Lake 
Ontario in three falls (all within the 
citv of Rochester), and then proceeds 
leisurely to Lake Ontario through a 
beautiful gorge that restricts traffic 
movement between the two separated 
sections of the city. The gorge offers 
a great opportunity to the bridge de- 


signer, but it also imposes the obliga- 
tion that his creation must enhance 
rather than destroy the natural beauty. 
The new Ridge Road bridge typifies 
an effort to facilitate man’s activities 
while leaving undefiled a great heritage. 

Including the new structure, five 
bridges have been built across the 
Genesee north of Lower Falls. Of 


ee | 


these, three are now in existence. The 
first to span the gorge, the Carthage 
bridge (1819), consisted of a braced 
arch ci 352-ft. span with its summit 
196 ft. above the water, carried by nine 
wooden ribs each 2 ft. 4 in. thick. 
This structure collapsed under its own 
weight some fifteen months after com- 
pletion. The second bridge, of the 
suspension type, with a main span of 
380 ft. and a maximum height above 
water of 208 ft., remained standing 
only nine months and collapsed on 
April 21, 1857, under the weight of 
snow that had collected upon it. Driv- 
ing Park Avenue bridge, a three-hinged 
spandrel-braced wrought-iron arch, de- 
signed by L. L. Buck and built in 1890, 
still is in good condition after 40 years 
of service. The fourth structure, 
Stutson St. bridge, near Lake Ontario, 
is of more recent construction. 


Preliminary studies 


Before adopting finally the executed 
design for the Ridge Road bridge, 
studies embodying engineering and ar- 
chitectural features were made of 
fifteen proposals. Among the designs 
in steel were two-hinged arched ribs 
of plate-girder sections as well as ribs 
of the truss type. In concrete, ribbed 
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arches with and without spandrel walls 
were given careful consideration 
(hese types were further varied by 
vestigations in double-deck and in 
single-deck construction. In studying 
the number of arches to be used it was 
found that to fit properly into the site 
an odd number of arches must be em 
ployed. At first it was thought the Pont 
du Gard type consisting of two or thre 
tiers of arches might be appropriate 
tor the location, but the length of th 
bridge proved to be too small for its 
height. After preliminary studies the 
structures with two decks were aban 
doned as being undesirable, largely on 
account of unsatisfactory entrances r 
sulting from the difficulty of bringing 
the two decks to the same level at 
either end of the bridge 

The project as built comprises four 
units: the east approach, the bridge 
proper, the west approach from th 
bridge to Maplewood Boulevard, and 
the West Park Road. The east ap 





Fig. 1—Ridge Road bridge in Rochester, 
N. Y., spans gorge of Genesee River in a 
series of semicircular arches, the largest 
of which is 300 ft. Granite facing was 
used as outside forms for the concrete in 
the piers, spandrels and exterior ribs 


proach consists largely of a traffic-dis 
tributing circle, as shown in Fig. 2 
The west approach through Maplewood 
Park comprises a roadway 500 ft. long 
and an intersection with Maplewood 
Boulevard. West Park Road, an 
existing boulevard, is carried under 
neath the bridge behind a new retaining 
wall along the west bank of the river. 


Design features 


The Ridge Road bridge consists of a 
60-ft. roadway and two sidewalks, 
carried over the gorge on a semi-cir 
cular main arch of 300-ft. clear span 
flanked by three small arches of 50 o1 
58 ft. on either bank, making seven 
arches in all. Structurally, the bridg: 
is composed of a deck on reinforced 
beams and columns that transfer the 
loads to four parallel arch ribs, each 
supported on its own separate founda 
tion. However, to avoid the naked 
appearance of the open spandrel ribbed 
construction, walls have been intro 
duced at the piers, at abutments and at 
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spandrels; and “filler walls” have been @ if Me, 
placed between the ribs of all of the . 4 ITS : . eae 
arches. f ms ee . : ‘ Bet i ‘ 
The granite masonry facing of the J Fa, @ : 
piers and side walls, in courses gen- 
erally 5 ft. deep, is an integral part 
of the concrete walls and columns to 
which the stones are attached. As the 
alternate courses are of different thick- 
nesses varying from 4 to 10 in., and as 
each stone is anchored to the concrete 
with eight galvanized-iron anchor rods, 
a thoroughly good bond is secured. In 
constructing the bridge the stones of 
each horizontal course of masonry were 
placed in position, with anchors at- 
tached; then they were tied back with 
rods to the inside forms of the spandrel 
wall. Concrete was then deposited be- 
tween the granite and the wooden back- 
forms. Although this is a slow and 
expensive method of facing, it is be- 
lieved to increase greatly the life, and Fig. 3—Constructing separate foundations 
to enhance considerably the appearance for four main-arch ribs. Triangular ex- 
of the bridge. 7 tensions of outer foundations are canti- 
One of the most interesting struc- ay ae Sapa ee Se Oe See Sey, Seenesen. 
teral features t6 tie cantilever, placed Ample provision for expansion and sae a i eee 
on the lower portion of each outside CMtaction was necessary, _ reg ao ‘bs Fantadettinvien. 
a Jt were placed in sidewalls and in the deck shove on task and chated inte place. 
rib of the main 300-ft. span to sup- 


int era peel sie ia. sameeren t 
port the large triangular buttresses, at variable distances, averaging about 50 ft., which completely sever th: 
(Figs. 2 and 3). Each buttress is a ee structure above the rib. To maintait 
hollow and consists of a concrete wa!l bridge at Rochester, N. Y., include sepa- an appearance of continuity in th 
faced with granite and braced at sev- rate foundations for each arch rib, filler stone spandrel walls, a stepped or 
eral levels by horizontal diaphragms or walls between the ribs, 175-ft. piers with zigzag open joint was left between 
floors, the whole supported on the buttresses carried on a concrete canti- adjacent stones at each of these ex 

lever, and complete articulation of the ‘ 

superstructure at about 50-ft. intervals. 
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Fig. 4—Main 300-ft. arch was constructed 
on five-hinge steel centers supporting 


forms for two ribs at a time. Derricks 

with booms of 200 and 155 ft. placed 

centers and handled construction mate- 

rials. Granite facing was utilized as out- 
side forms. 


pansion points, not only vertically at 
the ends of the stones but horizontally 
for a short distance as well. Back of 
each of these zigzag joints the concrete 
spandrel wall was separated and _ at- 
tached to two independent columns, 
each carrying its own floor beam. This 
detail, as well as cross-sections of the 
deck and main pier, are shown in Fig. 2. 


Construction procedure 


Foundations — Adequate _ borings 
made in advance of design showed the 
geological formations of the gorge to 
consist of red and green shales overly- 
ing hard red sandstone. The layer of 
green shale, found in upper levels of 
the banks, was hard upon removal, but 
it disintegrated to clay in a short time 
when exposed. Red sandstone, there- 
fore, was utilized to afford excellent 
bearing for all deep foundations, while 
hard red shale supports some of the 
smaller walls and piers at higher levels. 
The four separate foundations at each 
large river pier were built independ- 
ently in separate steel cofferdams, ex- 
tending to a maximum depth of 55 ft. 
below water level. All steel sheetpiling, 
timber bracing, pumps, excavated ma- 
terial, etc., were handled by floating 
equipment, as shown in Fig. 3, where 
also may be seen the concrete chute 
descending the steep bank from the 
concrete mixer. 

Handling Concrete—Two concrete- 
mixing plants were used one at the 
top of each bank. Steel reinforcing, 
granite facing and concrete for the 
end platforms and short shore arches 
were placed directly by derricks, moved 
forward toward the river as the end 
spans progressed. Where necessary, 
chutes were employed to place concrete. 
The materials for the main river piers 
were handled by floating equipment, 





the concrete being placed by chutes 
wherever possible. After the main 
river piers had been carried up to road- 
vay level and the adjoining shore spans 
constructed, the two large derricks, 
with booms of 200 and 155 ft. respec- 
tively, were set directly over these 
main piers, from which they handled 
the steel centering and other materials 
for the 300-it. span (Fig. 4). 

Steel Centers—For the short arches 
the centers consisted of three-hinged 
steel truss arch ribs, each rib supported 
on I-beam bearings, resting on I-beam 
cantilevers projecting from the face of 
each pier. A sufficient number of these 
ribs was set up in a span to erect two 
concrete-arch ribs—that is, one-half the 
width of the bridge—then the steel 
centers were moved horizontally on the 
supporting beams to serve in casting 
the other half of the span. Horizontal 
steel tie cables connected the end hinges 
ot each steel rib. When one small 
span was thus completed, the centers 
and superposed lagging were lowered, 
picked up by a derrick and set in the 
adjacent span. 

Centers for the 300-ft. span were in 
reality five-hinged arches, but their 
position in construction made them act 
as three-hinged. Except for a rare 
combination of symmetrical loads and 
reactions, for which the true-equilib- 
rium polygon or line of pressure passes 
through all five hinges, this type of 
arch is unstable. As used in this 
bridge, however, the crown and two 
intermediate hinges served to make the 
three upper portions of the arch act as 
true three-hinged construction, while 
the lowest sections merely served as 
supports for the three-hinged portion. 
This was made possible as follows: 
the entire centering for the 300-ft. span 
consisted of two groups of trussed ribs, 
each group composed of three five- 
hinged arches thoroughly braced to- 
gether and braced to the second group 
(Fig. 5). One group was placed under 
the north (downstream), or exterior, 
main-arch rib; the other under the 
north interior rib. Each arch of these 


centers was supported on w ges rest 


ing oO a Series Ol I[-beal extendit 
parallel with the river, and w 

ported by steel-trussed seats built int 
and projecting from the water 

the main piers. To take the |} 
thrust at these supporting points, th 
trusses abutted against the sick 

pier previously built \t eacl 
mediate hinge the tendency t 
outward was resisted by allowing tl 
trusses to bear against a_ seri 
horizontal [-beams abutting against 
soffit of the umbrella 
section of each five-hit 
made stable by contact with the wu 
brella at two bearings. On these 
porting sections the real three-hinged 


arches were supported; 





wise unstable five-hinged structure 
came stable. 

lhe various sections of the ribs wet 
erected as cantilevers by buildings ut 





Fig. 5—Steel centers were erected by 


cantilevering progressively from the 


abutments’ utilizing cable tiebacks 


from each main pier, with the upper 
projecting ends tied back with cables 
to the completed pier superstructure 
(Fig. 5). The shop-riveted sections 
of each truss were field-connected by 
bolts. 

Upon completion of the two north 
ribs the filler wall was cast between 
them. Then the centering was slightly 
lowered at the wedges, moved upstream 
in position to build the two south ribs 
and the filler wall between them 
Finally, all centering was moved north 
again to support the construction of 
the central section of filler wall, after 
which the entire centering was moved 
parallel to the river until each truss in 
turn was outside the limits of the bridge 
width, when it was dismantled with the 
aid of temporary cantilevers projecting 
over the side of the finished concrete. 
After all centers were removed in this 
manner, the trussed-steel supporting 
seats were flame-cut from the faces of 
the main river piers, and belt courses 
of granite facing were inserted. 

Estimate and Cost—The engineer's 
estimate, made in January, 1930, just 
before proposals on the project were 
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opened, was $2,948,200, an amount 5 
per cent above the $2,801,841 average 
of all nine bids opened subsequently. 
The successful lump-sum bid was 
$2,494,012, and the contract period was 
24 months. Extras amounted to $110,- 
39.26, or 4.4 per cent of the con- 
tract price. 

Personnel—Ridge Road bridge, like 
all structures of this magnitude, is not 
the work of any one man but is the 
combined effort of many mental as well 
as physical workers. The main fea- 
tures of the structure represented the 
results of joint study by Frank P. 
McKibben and the architects Gehron 
and Ross; in the reinforced-concrete 
structural work Mever Hirschthal was 
the chief designer of the bridge as built 
and of several preliminary studies in 


New 37-story Gulf Oil building 


Long-Span Steel Framing 
in Pittsburgh Building 


concrete; L. H. Shoemaker’s excellent 
assistance in making early designs for 
steel arches in comparison with those 
in concrete is of note. Representing 
Frank P. McKibben in Rochester, 
Richard de Charms served as resident 
engineer. 

The contractors were Booth & Flinn, 
of Pittsburgh, George Hockensmith 
vice-president, and H. N. Crichton 
superintendent. Representing the city 
of Rochester were City Manager 
Stephen B. Storey, Commissioner of 
Public Works Harold W. Baker, and 
Edwin A. Fisher, C. A. Poole, H. L. 
Howe, Jr., and W. H. Roberts of the 
city’s engineering department. 

After its completion the Ridge Road 
bridge was named Veterans’ Memorial 
Bridge by the municipal council. 


contains no columns in 


rentable space in tower, utilizes double girders and three- 
web columns and provides for removal of some alternate 
floors to give rooms two stories high and 38x100 ft. in plan 


HE NEW 37-story Gulf Oil 

building in Pittsburgh, Pa., is 

unique in that no columns occur 
in the rentable space in the 30-story 
tower portion. To achieve this result, 
columns are grouped around the 
elevator and service areas that form 
the core of the building, and double 
girders span between these columns 
and the wall columns, a distance of 
36 ft. in the corner panels of the build- 
ing. Large column loads result from 
this type of layout, and a special three- 
web built-up column section was de- 
veloped as being superior to heavy 
rolled sections with coverplates. Among 
other interesting structural arrange- 
ments in the building is provision for 
removing some of the upper tower 
floors to provide two-story radio-broad- 
casting studios. The foundations also 
are somewhat unusual in that large 
pneumatic caissons, carrying in two 
instances as many as six columns, were 
carried to rock at about 70 ft. below 
the curb. 

The finished building is of monu- 
mental character, faced with limestone. 
In ground dimensions it is 195x130 ft., 
reducing by setbacks (at the fifth floor 
on the east and west sides and at the 
seventh floor on all four sides) to a 
tower 108 ft. square, which rises to 
the 32d floor. Above this elevation 
another series of setbacks brings the 
roof dimensions at the 40th-floor level, 
below the lantern, to 55x55 ft. The 


total height of the building is 572 ft. 
Floors are of terra cotta arch construc- 
tion, with 10-in. filler beams forming 
a flat ceiling. 

The final adopted framing plan was 
an evolution of the structural studies, 
for the first architectural sketches pro- 
vided only for a_ standardized grid 
layout with panels about 20 ft. square. 
The first revision involved elimination 
of the first interior column at each 
corner, to provide unobstructed space 
in these areas. This done, it suggested 
the further revision of moving the 
remainder of the columns in this first 
interior row on the east and west sides 
of the building back to the wall that sur- 
rounds the elevator shafts and service 
areas. The result was that all interior 
columns were placed either in an ele- 
vator or corridor wall, and that the 
rentable area of the building was left 
entirely open. 


Foundations 


Basement excavation was carried to 
a depth of about 32 ft. below grade 
over the entire site. The foundations 
established at this elevation are un- 
usual in that all tower-column founda- 
tions are carried to a blue shale rock 
occurring about 70 ft. below grade, 
while the rest of the column piers and 
the continuous concrete wall that in- 
closes the basement area utilize spread 
footings founded on a gravel formation 
from 5 to 10 ft. below the sub-basement 
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Fig. 1—New 37-story Gulf Oil building 


in Pittsburgh. Small building at right 
is new Federal Reserve Bank, in which 
roof, entablature and spandrels are of 
aluminum. Excavation in foreground is 
for new post office and federal building. 


floor. It was possible to support all 
but the tower columns on the gravel. 
since none of them is more than seven 
stories high. 

The caissons for the tower columns 
were in general built of sufficient size 
to carry two columns each (Fig. 2). 
The exception to this arrangement oc 
curs in the center of the tower portion 
where the six two-column caissons were 
so closely grouped as to _ suggest 
combining them for economy in con- 
struction. Accordingly, each set of 
three two-column caissons either side 
of the north-south center line of the 
building was combined, providing two 
caissons 18x42 ft. in plan, each carry- 
ing six of the heaviest loaded columns 
in the building. To save concrete and 
to provide access to the working cham- 
ber from two airlocks, these caissons 
were built with two hollow cores. 
After providing two-column caissons 
for most of the tower-wall columns, there 
still remained one column at the center 
of both the east and west walls that 
did not rest on a caisson. Instead of 
supplying foundations for these two 
columns to rock, they were supported 
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depth (in this building 20 in.) from 
% bottom to top of the column. Thus 













column 45, one of the heaviest loaded 
columns in the building (2,767 tons), 
has an area of 372 sq.in. at the bottom 


4 Hl] 664 4" 
Line enclosing...» 


; BH | area of 


approumate and 202 sq.in. at the 30th floor, but 
tower the three-web arrangement and_ the 


depth of 20 in. do not vary, as shown 
in Fig. 6. This constant-depth feature 










7:7"x 12’ 
holes for 


- air locks f°" = is particularly useful in elevator-shaft 

5 , ; a Walls, and it is in this location that most 
a : 

"% of the three-web columns occur in the 
~~ . - . . 

5% Caissons £ Gulf building. 

a; 18x42! . oe . , ‘ 

: o The tower of the building being ap 

z proximately square, wind resistance had 


to be provided about two axes. \ 
wind pressure of 30 Ib. per sq.ft. was 
used in the design. In a north-south 
direction there are four bents, and in 
an east-west direction three bents ex- 
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ts 4’ tend completely through the building. 
i& eae ” el Pan ce ‘F = In addition, in an east-west direction 
vie an - — — 5 there are two bents designed for wind, 
[So t-te ABS" >r< 18'S" Wehr SRG te TEBE Oe BT! oe 18'S" or 7h >| which extend only about three-fourths 
Seventh Ave. through the building, being interrupted 

Fig. 2—Foundations of the Gulf building by stair wells. In the wind design no 

are of two types—in tower area com- account was taken of the bracing effect 


pressed-air caissons carrying two to six 
columns each sunk to rock, and in re- 
mainder of area spread footings on gravel 


contributed at the bottom where the 
tower merges with the large base of 
the building. 








4 Columns 52 and 57, it will be noted, are Windbracine i at lia 
8 carried on girders spanning between indbracing 1s of several types. n 
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of section was developed as_ being Fig. 4—Steel-framing layout in Gulf Oil 
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vel. Fig. 3—Three-web column with a high 
ratio of steel area to total area and 
ven featuring a constant depth of 20 in. 
parallel to the webs regardless of load 
nns capacity. 
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2). on girders spanning between the cais- 
oc sons that carried the columns at either 
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est Structural framing 
bn- In the framing plan of the twelfth 
of floor (Fig. 4), which is typical of the 
ide tewer floors, the grouping of the serv- wes 160} 3 
the ice facilities in the core of the building 8x67-/2 fi ol f 
wo and the open rentable space around it i 7 
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the service areas and toilet rooms, 
kneebraces are utilized, made shallow 
so as not to restrict headroom. In the 


clevator-shaft walls, kneebraces of full- 
story depth are used exclusively. In 
the rest of the building the deep gusset 
connections, possible with the double- 
girder arrangement, provide the neces- 
sary rigidity. On columns that carry 
wind in both directions, kneebraces are 
generally used in at least one direction. 


Special layouts 
Several unusual structural layouts 
occur because of special requirements. 
Among them may be cited a “bent” 
column, several trusses, some cantilever 
girders and an arrangement whereby 
several floors may be removed if a 
tenant requires a two-story room. 
The bent column resulted from a 
changein, lobby layout after the founda- 
tions were built and the steel design 
completed. The change necessitated 
moving columns 34 and 35 3 ft. 4 in. 
north in the section between the base- 
ment and the second floor (Fig. 2) and 
then keeping them in their original 
position from the third floor upward, 
since it was not desirable to disturb the 
original layout of the steel in these 
upper floors. Fortunately, each of 
these columns rested on one of the large 
two-column caissons and the shifting 
did not appreciably affect foundation 
stability. It was a simple matter to 
incline the columns between the second 
and third floors, bringing them back to 
their original position. In effect, the 
arrangement is a triangular truss in 
which one member (the column) 
three-web section. 
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Fig. 5—Girders at 32d floor cantilevered 
over elevator shafts that are discontinued 


to permit columns above to be set 
inward 6 ft., increasing rentable space 
in floors 32 to 36 inclusive. 


lobby, one in the second floor between 
columns 84 and 85 and one in the third 
floor between columns 24 and 25; both 
of these trusses carry a tower column 
at their mid-point. A third truss, with 
parallel chords, spans between columns 
14 and 15 above the third floor, whose 
function was to carry, by means of rods 
hung from the lower chord, a 68-ton 
stone over the south entrance and the 
panel of wall above it. This stone, 
however, was given a 6-ft. bearing at 


either end and was found to be able 


Fig. 6—Girder connections and column 
makeup in the Gulf Oil building. Plac- 
ing girders on outside of columns permit 
deep gusset connections to develop wind 
resistance. The constant 20-in. depth of 
the three-web columns from bottom to 
top of building is notable and useful in 
elevator shafts. 
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to support itself as a beam, permit: 
the omission of the rod hangers. 

At the 32d floor there is a gen 
setback of all exterior columns. 
three interior columns (45, 55 and 
are set back, since the elevators on : 
side of the building run only to 
30th floor, and this shifting of 
columns increased rentable space in t 
area of floors 32 to 36, inclusive. Th 
columns, loaded to as much as 1,()4 
tons each, are carried on the ends 
42-ft. girders 68 in. deep, cantileve: 
6 ft. over the elevator shafts bel 
These girders (Fig. 5) have a 1-; 
web, 8x8xl{-in. flange angles 
17x2§-in. coverplates. 

As a result of this setback there 
a space 38 ft. deep from window 
interior wall along the east side 
the building in floors 32 to 36, inclusiv: 

Inasmuch as it is possible that broad 
casting companies may be acquired 
tenants, provision was made in thi: 
section of the building for the r 
moval at a later date of any floor « 
any two not adjacent from the 343« 
to the 36th. Any of these arrangement 
would provide a room two stories high 
38 ft. wide and nearly 100 ft. long 
entirely free of columns. 

The foundation and _ structural-steel 
designs for the Gulf building wer 
made by Weiskopf & Pickworth, con 
sulting engineers, New York. Ar 
chitects were Trowbridge & Livingston. 
New York, with E. P. Mellon as asso 
ciate. The Mellon-Stuart Co. was the 
general contractor, Booth & Flinn wer: 
foundation contractors, the McClintic 
Marshall Corp. was steel fabricator, an: 
the John L. Mullen Construction Co 
erected the steel. 
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Large Canal Under Construction 
in Belgium 


Construction of a canal 127 km. long. 
from Antwerp to Liége in Belgium, is 
now under way, according to Le Génic 
Civil (March 5, 1932, p. 255). The 
present navigable route from Liége to 
Antwerp traverses the Meuse River and 
numerous canals, extends in _ part 
through Holland, has a total length of 
253 km., requires passage through 24 
locks and takes twelve days to make the 
trip. Further, it is limited to barges of 
a capacity of 450 tons. 

The new canal will reduce the actual 
distance to 162 km. (100 miles), will 
reduce the number of locks to seven and 
will provide for barges of a capacity of 
1,300 tons. The new canal is to have a 
width of 20 m. (65 ft.) and a depth of 
3.5 m. (11.5 ft.). As this canal is to 
take its water supply from the Meuse 
River at Liége the level of water in the 
canal cannot be raised above El. 197, 
the level of the river at that point. This 
will require making a cut nearly 200 ft. 
deep through a ridge lying west of 


_Liége and will involve moving 32,000,- 


000 cu.yd. of earth. 
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Demoralization and Reorganization 


in the Cement 


Industry 


Present conditions, their causes and effects, with some sug- 
gestions for a practical realignment of production facilities 
to insure more efficient and economical distribution and 
better protection for the consuming public and the investor 


By O. Fred Rost 


Marketing Editor, The Business Week 


—In two articles 


[I—Reorganization by Regrouping Plants 


sketch of the cement industry and its 

present state of disorganization was 
given (ENR, March 17, 1932, p. 404). 
The losses of the industry in 1931 were 
estimated at more than $25,000,000. In- 
dications from early bidding for 1932 
requirements are that the price trend 
is still downward and that even greater 
losses may be shown this vear. 

Declining demand coupled with un- 
bridled competition for the available 
orders, driving prices still farther be- 
low cost of production, spells ruin. 
What is the solution? Attempts at co- 
operation have failed up to now. Even 
the earnest efforts of leaders of the in- 
dustry to bring about a sane business 
view have proved abortive. The indus- 
try is drifting in a dangerous current. 

The way out lies in reorganization of 
such kind as to assure more efficient dis- 
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|: THE preceding article a_ brief 





tribution and to establish healthy com- 
petition in all parts of the country. This 
development is as greatly in the pub- 
lic interest as in that of the industry, 
for it has never been found advantage- 
ous to the public weal to permit an in- 
dustry to sell its product for a sustained 
period of time at less than cost. Selling 
below cost is even now under investi 
gation by the Federal Trade Commis 
sion, and quite possibly may yet become 
the subject of federal legislation. 
Whoever is familiar with the strong 
character of the leading executives of 
the cement industry will find it difficult 
to understand the conditions that have 
come into existence. The simple fact is 
that the same executives who guided the 


Fig. 1—Portland cement production and 
use in the United States (1930 figures 
used). Twelve states produced no ce- 
ment, but all are consumers, the amounts 
used being represented by the areas of 

the black squares. 





technical problems of plant and produ 
tion along a course of steady advance: 
have, since 1929, in steadily increasing 
measure dissipated the reward in_ the 
held of distribution by participating in 
reckless competition. They have drain 
their companies’ 
the business of 
generate into a free-for-all 


} 
resources and allowed 


selling cement to «ce 
cramble 
tonnage at any price 

The decision to include in the present 
series of articles on the distribution of 
construction outline ot 
plans for a more practical realignment 
of the cement industry was reached afte 
a study of its present methods of dis 
tribution had developed the fact that the 
cement industry as such offers a typical 
and remarkably clear opportunity for 
outlining a better-balanced and 
efficient system of distribution. Achieve 
ment of this involves 
heroic measures, however. 

With cement production in 1931 at 46 
per cent of capacity and with further 
declines in prospect, it is reasonable to 
assume that for some few years the in 
dustry will be unable to employ profit 
ably more than one dollar out of every 
two that are invested in it. Consump 
tion is unlikely to absorb the potential 
production for fifteen or twenty years 
to come, and this means that present 
investments in the industry cannot be 
expected to earn reasonable interest for 
many years, unless drastic remedial 
measures are adopted. 

It follows that realignment of pro- 
ducing capacity for economical 


materials an 


more 


objective some 


more 


distribution must include provision for 
present 


the allocation of surplus ca- 
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pacity among those producers 
who are definitely equipped to 
carry it through the period that 
lies ahead. They would re- 
lease available equipment to 
productive activity only when 
and as such action is justified 
by increased consumption. In 
the interim they would supply 
current demand from plants 
that are kept running at 85 per 
cent or more of actual capac- 
ity, so to enable them to 
attain a high production econ- 
omy and to insure low costs, 
giving the consuming public 
the benefit of minimum prices. 

Experience has conclusively 
demonstrated that the greatest 
effectiveness and economy in 
the distribution of any product, 
as well as the lowest possible 
prices to the public, are gen- 
erally achieved in those fields 
where there exists at least one 
large company that accom- 
plishes national distribution 
under the control of a single 
directing organization. Ex- 
amples in support of this con- 
tention are readily found in a 
number of important industries. 
Sut in the cement industry, singularly 
enough, there does not exist a single 
organization that can claim even an 
approach to national distribution of its 
particular brand of cement. 


as 


What kind of reorganization? 


unit, the Uni- 
Co., can serve 


The largest single 
versal-Atlas Cement 
economically only a comparatively 
limited portion of the national market 
from the producing plants that it now 
owns. It therefore appears logical that 
the cement industry might achieve some 
degree of relief from its present state 
of demoralization and attain more or- 
derly and economical distribution if it 
were to create a few large, independent 
and nationally operating companies that 
would be in direct competition with each 
other as well as with a large number of 
smaller companies that would continue 
to operate and serve in various areas 
within the economical shipping radius 
of their plant. 

The plans that are presented here- 
with have been prepared for the purpose 
of reaching the following definite 
objectives: 

1. To reduce economic caused 
by the present state of disorganization 
and to prevent future more serious 
losses. 

2. To protect as far as possible the 
rights of the public as stock and bond 
holders in cement-producing companies. 

To preserve open competition in 
all areas. 

4. To give assurance that cement will 
be obtainable at the lowest practicable 
price. 

It should be borne 
plans and procedures 


losses 


in mind that the 
herein proposed 
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Fig. 2—Structure of the portland cement industry, showing 
number and comparative size of active producing companies. 
The circumference of the outer circle represents the total pro- 
ducing capacity of the industry, and the widths of the slices 
represent the capacities of the several companies. 
duction in 1931, 


half capacity. 


have been developed as the result of 
observations and studies made by an en- 
tirely disinterested party. The organiza- 
tions and individuals that collectively 
represent the cement industry as of 
1932, their producing equipment, finan- 
cial capacity and executive abilities 
have been considered solely and entirely 
in the abstract. Every possible effort 
has been made to avoid any suggestion 
that, if carried out, might lead to a 
monopoly or to the control of the indus- 
try by a comparatively small group. It 
is fully realized that no plan can long 
endure if in its application it interferes 
with free and open competition between 
all manufacturers. The plans here pro- 
posed are based on the conviction that 
open competition can best be maintained 
if small, well financed, ably managed 
units are continued in individual opera- 
tion in every important marketing area. 

Any program that may be projected 


ee 


Actual pro- 
represented by the inner circle, was less than 


for the realignment 0; 
cement industry can at 
time be considered 
only if it does not invol\ 
great amount of new fin 
and if instead it provides ; 
by which the money alrea 
vested in the industry is 
more secure and may } 
pected to produce reas: 
returns. Naturally suc! 
sults cannot be accomplis! 
various plants continue 
individual ownership, but 
may be obtained if a numby: 
plants are combined. 


ser 


Money, men and plant, 


In any new grouping oi | 
ment companies the probleny 
manpower will be found 
ticularly serious. Men 
have been intimately associate: 
with the upbuilding of the in- 
dustry and who are inten 
individualistic will naturally be 
reluctant to subscribe to a plan 
that would involve their sub- 
mergence in the common in- 
terest of a larger group. Any 
successful plan of procedur 
must recognize this problem 
and provide equitable adjustment. 

The cement industry today comprises 
nearly 200 separate plants. Some older 
plants are being kept in operation and 
are considered worthwhile by their 
present owners because they figure only 
the actual upkeep in determining pro- 
duction costs and disregard normal 
charges for depreciation. Nevertheless 
such plants form an important factor in 
the industry and represent a consider 
‘able portion of its production capacity 


1932 


Fig. 3—Below and on the opposite page 
is shown the history of cement prices as 
compared with production and capacity, 
reproduced with corrections from the 
previous article (ENR. March 17, 1932, 
p. 405). Particularly noteworthy is the 
abrupt drop of the price curve from 1930 
to the 1931 figure, matching a similar 
drop in the amount sold. The price drop 
was not shown correctly in the earlier 
article due to a plotting error. 
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In the hands of a large, nationally 
operating company some of these older 
plants would be closed or modernized. 


Wastes in selling 


Wherever there is a sizable contract 
for cement in prospect, there eight or 
ten cement sales organizations send 
their sales managers, assistant man- 
agers, district managers and their sales- 
men. Such procedure appears particu- 
larly wasteful when it is remembered 
that all the companies are actually sell- 
ing a product that is presumed to be so 
highly standardized that if all the dif- 
ferent brands of cement were, without 
marks of identification, submitted to 
laboratory and practical tests, there 
would be little or no difference in their 
conformity to specifications and the 
ability of the material to perform the 
purposes for which it is being bought. 

Under the present set-up of the ce- 
ment industry, and for that matter in 
any other industry, the burden of ex- 
pense of all the operating departments is 
of course included in the selling price. 
Any plan for realignment must provide 
for a substantial reduction in the waste 
of selling, and yet insure adequate com- 
petition. 


Plan 1, for quick action 


In the preparation of the following 
proposals for a realignment of the cement 
industry every effort has been made to 
keep in mind the factors that have al- 
ready been recited. Consideration has 
also been given to the obstacles that 
naturally confront any organized at- 
tempt to improve conditions in the in- 
dustry through a realignment of produc- 
tion capacity or through what will sub- 
stantially constitute a series of mergers. 
The three plans that are herewith sub- 
mitted should be _ considered  pro- 
gressively, in that they provide varying 
and successively increasing degrees of 
centralization of production control, 
through which successively increasing 
balance and economy in distribution may 
be obtained. 

In the territory east of Colorado there 
are about 70 cement companies. Six of 


these control half of the producing ca- 
pacity, but not one of the six has plants 
so located that it’ could supply 
economically the requirements of the 
entire territory. Yet any one of the six 
could without any substantial increase 
in its general overhead perform the 
sales and distributing activities more 
completely in the entire region. 

Under plan 1 these six large com- 
panies would take over certain smaller 
companies that are now operating with 
varying degrees of economy in various 
territories. Such consolidation would 
provide production capacity in terri- 
tories where the larger company has not 
now adequate or suitable production ca- 
pacity for serving the market economi- 
cally and efficiently. In some instances 
the smaller plants have been grouped 
with larger units, even though they 
actually increase what appears to be 
ample capacity for the district; this 
procedure has generally involved plants 
that are today either antiquated or at 
least uneconomic in operation but that 
have nevertheless been a factor in con- 
tributing their share to the industry’s 
state of overcapacity. 

Under this plan 32 plants now operat- 
ing independently would be merged 
with one or the other of the six large 
companies. These six large companies 
would then control about 73 per cent of 
the production capacity in the eastern 
territory, while the remaining 27 per 
cent of capacity would be in the hands 
of thirty-odd independent companies so 
located that practically no marketing 
area east of Colorado would be without 
competition from small individual com- 
panies—in addition to the competition 
that would of course exist between the 
six large companies. 

It is obvious that with this increased 
number of plants under their control 
the six large manufacturers will be bet- 
ter able to organize their production on 
a basis where they will have certain 
plants closed down entirely, while others 
will operate at high economy and make 
possible the lowest practicable selling 
price. 

A second plan for a realignment of 
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the cement industry has been prepared 
on a countrywide basis and from the 
standpoint of extending the usefulness 
of already-existing organizations so as 
to effect greater balance between pro- 
duction and distribution through the 
formation of nationally operating units 
that would parallel those found in other 
important industries. It follows that 
this plan provides for much larger 
units and leaves a lesser number of in- 
dividually operating companies. 


Plan 2, five countrywide systems 


Certain particular advantages reside 


in plan 2. It would make possible the 
elimination of an unusual amount of un- 
productive expense that is now carried 
in great duplication by each of the vari- 
ous companies. Also, by concentrating 
more producing capacity in the hands 
of the larger units and extending their 
operations over a much larger territory 
it would promote economy and _ flexi 
bility of operation. The chance of earn- 
ing a profit for all the stockholders 
would be improved. 

It must be emphasized again that this 
plan is much more far-reaching than 
plan 1, on the theory that the industry 
as a whole can get back on a profit-mak- 
ing basis only if the actual production of 
cement is concentrated in a lesser num- 
ber of plants, which would supply cur- 
rent requirements while operating at 
nearly maximum capacity and_ thus 
achieve the utmost in operating 
economy. 

A further grouping is presented in 
plan 3. It differs from both plan 1 and 
plan 2 in that its preparation has been 
approached from a somewhat different 
angle. The earlier plans took into con- 
sideration present managerial, produc- 
tion and financial equipment of the vari- 
ous component companies and then out- 
lined groupings that might be accom- 
plished in fact and could reasonably be 
expected to develop into satisfactory 
operating units, involving the smallest 
number of mergers. In plan 3 this 
obstacle of mergers has been to an ex- 
tent disregarded. 


Plan 3, for three large groups 


While financial, productive and execu- 
tive questions were not left entirely out 
of consideration, plan 3 was prepared 
primarily to represent what might be 
called an ideal alignment for efficient 
distribution. It provides for only three 
large nationally operating units. It is 
believed that all the requirements of 
present laws can be met with only three 
large nationally operating companies as 
long as there are numerous small compa 
nies in the field to provide independent 
small-unit competition against that of 
the nationally operating companies in 
the variously marketing areas. Even 
with only three major units the cement 
industry would not be as greatly cen- 
tralized as certain other major indus 
tries where centralization has progressed 
farther. 












© Plants of Lehigh 
Portland Cemert ©, 
© Plants of other companies 


Plan 3 also provides for increasing 
the intensity of competition with the 
importance of the marketing area, so 
that in the territories of heavy cement 
consumpion 





























large and_ well-or- 
ganized companies would continue in 
their present status of individual opera- 
tion. If the obstacles involved in the 
actual consummation of mergers were 
less complex, plan 3 might be recom- 
mended for the most serious considera- 
tion of the industry. It would yield to 
the industry, to the owners of cement 
securities, as well as to the public at 
large, the most valuable and 
benefits. 
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Valuation problems 











Mergers necessarily imply valuations. 
Without attempting to supply a formula 
for arriving at a fair valuation of exist- 
ing cement plants, this article may 
enumerate some of the factors that both 
the seller and buyer of cement plants 
must bear in mind if any resulting 
merger is to serve its best purpose. The 
factors that deserve the most serious 
recognition in this connection are the 
following: 

First, with actual production for 193) 
at 46 per cent ‘of capacity, valuations of 
cement companies as of 1932, if based 
on their potential market, must be writ- 
ten down to 50 per cent of their former 
value. 






























































































































































Second, while 50 per cent is suggested 
as an average, it is quite possible that 
some plants, because of their advantage- 
ous location from a producing stand- 
point or their proximity to an important 
and exceptionally promising marketing 
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CEMENT CO. 


GROUP L, PLAN 3 
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Figs. 4 to 7—As the industry is now 
organized, the individual units can serve 
only comparatively small parts of the 
country economically. For the largest 
producers this is shown by Fig. 4, the 
location of mills of the Universal- 
Atlas Cement Co. More complete sys- 
tems can be set up, as shown in Figs. 
5 to 7. 


area, or both, might justify a higher 
valuation. 

Third, there are many plants which, 
because of the physical condition of 
their producing equipment, the remain- 
ing supply of raw _ materials, the 
proximity to other more efficiently oper- 
ating plants and the general outlook for 
business in the particular territory 
served by them, might, even if bought at 
30c. on the dollar, result in actual loss to 
the buyer. 

Fourth, the art of making cement has 
improved materially, and it is obvious 
that a company manufacturing cement 
in an up-to-date plant will not buy at 
high valuation a plant that has become 
obsolete and uneconomical in either loca- 
tion or equipment. 

Fifth, it would be unreasonable to 
base the valuations in connections with 
a 1932 merger on past performance or 
the dividend record of former years, in 
that, under prevailing conditions of ex- 
treme overcapacity and the existing 
state of disorganization in the indus- 
try and the present outlook for the 
future of the cement industry, such per- 
formance as is reflected in the past 
record of any cement company cannot 
again be duplicated in many years to 
come. 

Sixth, an emergency exists that war- 
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rants the adoption of extreme measure, 
if serious difficulties are to be averted 


The test of practice 


Those concerned in the welfare ot « 
cement-manufacturing company or the 
industry as a whole, or those who are 
particulary interested in safeguarding 
the rights of the public, may at this 
point advance the argument quite justly 
that the plans of realignment that have 
been proposed may look well on pape: 
and sound well in theory, but that 
reasonable assurance of their successful 
operation in actual practice is completely 
lacking. It so happens that an analysis 
of the performance record of a few ce 
ment companies for the years 1930 and 
1931 provides useful supporting evi- 
dence. The analysis includes all com- 
panies from whom a 1931 statement 
could be secured at this writing, except 
one company operating under conditions 
not fairly comparable. 

It has already been stated that the 
earnings of some of the important ce 
ment manufacturers were cut in half 
between the years 1928 and 1930. Just 
how drastically that decline in earnings 
continued during 1931 and how seriously 
the losses are piling up under prevailing 
conditions is indicated by the statement 
of seven companies included in the fol 
lowing analysis. Those seven com 
panies represent a total of 72 million 
barrels of annual capacity, or well ove: 
25 per cent of the total capacity of the 
industry. Available records indicate 
that the seven companies have a total of 
2,812,000 shares of capital stock. 

Two of the seven companies are 
classed among the country’s largest ce- 
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ment manufacturers, and they operate 
about as many plants as do the other 
five companies; but the plants of the 
two companies average only 1,290,000 
bbl. annual capacity, while those of the 
smaller five companies average 1,560.- 
000 bbl. In the absence of definite 
figures on the quantity of cement 
actually produced by each of these com- 
panies, it will here be assumed that each 
obtained such volume of business as 
would be its share if its operation pro- 
ceeded at the average ratio of the entire 
industry. 

On that basis the earnings of the two 
large companies for 1930 
were at the rate of $0.195 
per barrel. These com- 
panies still showed a profit 
for 1931, although their 
earnings dropped down to 
$0.0358 per barrel on the 
assumed total of shipments. 

The other five companies 
did not fare as well. Dur- 
ing 1930 their average earn- 
ings still approached those 
of the two other companies, 
and on the assumed total of 
shipments they averaged 
$0.174 per barrel. But in 
1931 each of these five com- 
panies showed a substantial 
deficit, which on the as- 
sumed total of shipments 
represents a loss of $0.19 per 
barrel. It does not require 
the powers of an oracle to 
foretell what will happen if 
the present state of demoral- 
ization is permitted to con- 
tinue while consumption and 
price continue to go down. 


Group MA 


Fig. 9—Distribution plan 2, a five-system plan, covers the 
entire country and is so worked out as to give more economical 
distribution than the present plant arrangement while main- 


taining effective competition at all points. 
five large systems, 35 companies with 46 mills would continue 
in individual operation, serving all market areas. 


and economy of distribution. 


However, this analysis brings into 
strong relief the advantages that under 
present conditions: would accrue if 
large-group operation in the cement in- 
dustry could be extended. With the 
number of plants and the total rated ca 
pacity of output of the two groups sut- 
ficiently alike to justify comparison, it is 
seen that the two large companies were 
able to earn a small profit even under 
present demoralized conditions. while 
the other five companies sold their en 
tire output for 1931 at an average loss 
on their assumed shipments of $0.19 per 
barrel. 


Fig. 8—Distribution plan 1 is a regrouping of the cement pro- 
ducers in the 37 states east of Colorado for improved efficiency 
The plan takes account of the 
principal commercial and financial factors and can be made 
operative with minimum difficulties in the way of new financing. so as to obtain the greatest 
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Interpreted for the 
stockholders who own the 
shares of stock in those five companies 
this 1931 performance record means 
that they contributed about $2 per share 
in operating losses for the privilege ot 
having the standardized product of their 
factory sold at 19c. per barrel less than 
it cost their factory to produce. \ con 
siderable part of this important differ 
ence in operating results may be traced 
to the fact that on comparable volume o1 
shipments the group that still earns a 
profit supported only two complete o1 
ganizations, while the other group car 
ried the burden of support 
ing five Further, it i 
probable that the large com 
panies 
production in fewer plant 


concentrated — their 


possible manufacturing 


economies. Indeed, one ot 
the two large companies in 
cluded in the analysis stated 
that a number of its plants 
were not in operation dur- 
ing 1931. 

Obviously, the conclusion 
is warranted that the theory 
upon which the realignment 
plans above presented were 
developed is sound, and that 
if any one of them were 
carried through in a degre 
approaching 100 per cent of 
completeness, the economies 
J in production and distribu 

tion of cement that are 
claimed for operation under 
such realignment may rea- 
sonably be expected to mate- 
rialize. 


DISTRIBUTION 
PLAN 3 
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Fig. 10—Distribution plan 3 is a three-system plan arranged for 
greatest distribution economy throughout the country, and 
having 46 companies with 80 mills in individual operation, 
giving additional competition graded according to the impor- 
tance of the various marketing areas. This plan is the most 
complete and comprehensive of ihe three shown. 








Letters to 


George Washington—Engineer 


Sir—I am greatly interested and 
pleased to read your article in the Feb. 
18 issue of Engineering News-Record, 
entitled “George Washington—Engi- 
neer,” which gives so illuminating a pic- 
ture of his most important works in this 
line, which of course necessarily must 
be brief. 

I often wonder how many of our en- 
gineers have taken the trip to the Great 
Falls of the Potomac to observe the 
Washington Canal, the line of which is 
still discernable, and in which the deep 
rock cut at the lower end is still as made 
by Washington’s assistants, and wherein 
one of the locks still shows the handi- 
work of those under the general super- 
vision of Washington. <A visit to this 
canal visually carries one back to the 
revolutionary days and to the time when 
Washington was actively engaged in 
that sort of work. 

Another thought that I would like to 
express here is the fact as I understand 
it that Washington personally laid out 
substantially all of the engineering work 
in connection with his great farming 
interest, and that in this he probably 
carried on as diversified a line of engi- 
neering as can be found in any occupa- 
tion. We are likely to lose sight of the 
fact that a farming enterprise well de- 
veloped is one that means not only the 
acceptance of the effects of the elements 
with fortitude but also the laying out 
and construction of almost innumerable 
kinds of engineering work in all lines. 


New York, N. ¥ Wo. B. JACKSON. 


Feb, 23, 1932. 





Hydrogen Embrittlement of Wire 
Due to Pickling 


Sir: In your issue of Feb. 25, 1932, 
p. 291, there is an article describing the 
work under way by the Utilities Re- 
search Commission and the American 
Society for Testing Materials in deter- 
mining the cause of embrittlement in 
steel. The statement is made that, com- 
pared to embrittlement caused by punch- 
ing, embrittlement caused by pickling 
and galvanizing may be classed as a 
minor factor. 

In this connection it may be of in- 
terest to report a pronounced case that 
was encountered at a manufacturer’s 
plant during inspection of a large order 
of galvanized chain-link road-guard fab- 
ric. The fabric was manufactured from 
No. 4 gage (diameter 0.225 in.) cold- 
drawn steel wire and was galvanized 
after weaving. It was woven so that 
sharp bends (180 deg.) were made at 
the ends of the pickets where they are 
turned back over each other to form the 
knuckles. Duing final inspection it was 
discovered that many of the knuckles 
were brittle and snapped off at the bends 





the Editor 


upon the application of a very slight 
pressure. 

The brittleness was attributed to the 
occlusion of hydrogen during the 
pickling process. This conclusion 
seemed logical for the reason that there 
was no evidence of brittleness in the 
woven fabric before it was pickled, but 
brittleness was very apparent when the 
fabric came out of the acid solution. Ob- 
servations were made to determine the 
effect of varying the length of time the 
fabric remained in the acid bath, and it 
was found that pronounced brittleness 
developed in a period as short as 30 
sec.; material immersed for as long as 
30 min. showed no increase of brittle- 


ness after the first 4 or 5 min. The gal- 
vanizing process seemed to have no 


further effect. If the material was 
brittle when it entered the zinc, it was 
still brittle when it came out. 

The wire that caused most of the 
trouble all came from the same mill and 
consisted of several large shipments 
representing many heat numbers. An- 
cther supply from a different mill caused 
only occasional trouble. Shipments from 
a third mill caused no trouble whatever, 
indicating that wire from one source is 
more susceptible to embrittlement by 
pickling than wire from another source. 
The wire from all three of the mills 
showed similar physical properties and 
complied in all respects with the stand- 
ard specifications for cold-drawn steel 


wire for concrete reinforcement, 
A.S.T.M. designation A 82-27. No 


chemical examination of the wire was 
made. 

It was suggested that embrittlement 
caused by hydrogen occlusion would 
disappear after several days, but this did 
not prove true. The knuckles appeared 
to be just as brittle after several days 
as at the start. One shipment held in 
stock for two months showed no de- 
crease in the degree of brittleness. 

As a remedy for the trouble, a com- 
mercial inhibitor was added to the 
pickling solution but did not prove ef- 
fective. The use of a pickling agent 
that would act on the surface of the 
metal without evolving hydyrogen was 
suggested, and nitric acid was tried. A 
weak solution of nitric acid containing 
about 4 per cent of acid was used. This 
solution proved effective as a pickling 
agent and entirely eliminated the brittle- 
ness. It was the practice at this plant, 
however, to run the material direct from 
the pickling bath to the zinc bath with- 
out washing, and it was found that the 
nitric acid adhering to the material in- 
creased the dross on the surface of the 
molten zinc. It is reasonable to assume 
that excessive dross could have been 
avoided if the material had been washed 
to remove the acid before allowing it 
to pass into the zinc. 

From this we believe that the em- 
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brittlement of steel caused by the 
clusion of hydrogen during picklin: 
muriatic or sulphuric acid can 
eliminated by the use of a pickling a: 
that does not evolve hyhrogen by « 
tact with iron, and that the use « 
dilute solution of nitric acid a 
pickling agent has possibilities. 

Springfield, M., V. L. Groy 


March 19, 1932. Engineer of Materials, s 
Highway Divi- 


Tennis Court Slopes 


Sir—George C. Love, the author 
the article “Sand-Clay Road Constry 
tion Applied to Tennis Courts” (/:.\ 
Feb. 18, 1932, p. 250), is to be co: 
gratulated on the interesting and usciu! 
information he has contributed to th; 
subject. I feel, however, that you 
readers should know that the autho: 
recommendations, on one important <: 
tail of design, may be seriously qu 
tioned by designers of tennis courts. | 
the seventh paragraph of his article \| 
Love makes the statement: “Lengt! 
wise, slope should be both ways fro: 
the net or toward it from the ends.” |! 
then goes on to show that on the court 
at Duke University the surface slop: 
about 34 in. down from the net to th 
ends. 

Although there is no specification 1: 
cover the slope of the court in the oi 
ficial rules for the game of lawn tenni 
some designers have felt that the matte: 
is of considerable importance and hay: 
for years been advocating and designing 
tennis courts so that the entire surfac: 
of each court shall lie approximately in 
a single plane, for an indoor-court level, 
and for an outdoor court sloping toward 
one side, or one end, or one corner, as 
conditions may dictate. On a single 
plane court the slope, provided it i: 
not excessive, cannot affect the play in 
any way appreciably, but two-plan: 
courts, such as those recommended by 
Mr. Love, will affect the play, and with 
such courts a real approach to stand 
ardization of playing conditions  be- 
comes impossible. 

To your engineer readers the above 
facts will be obvious as soon as they 
are pointed out, but it has been difficult 
to make the average tennis-playing lay- 
man appreciate them. With a ridge 
under the net its effective height is of 
course increased, and with a_ valley 
under the net its effective height is of 
course decreased. For example, the ef- 
fective height of net can be altered as 
much as 1.4 in. for a serve and as much 
as 2 in. for a base line shot if the court 
slopes 2 in. between the net and the base 
lines. When one considers the extreme 
care with which most piayers and um- 
pires adjust the center of the net to the 
exactly specified height of 36 in. above 
the surface immediately under it, it 
seems extraordinary that no attempt has 
been made to eliminate the very wide 
variations in effective height that are 
produced on courts built on two or more 


plane surfaces. Gavin HappeEN, 


New York, N. Y., Consulting Engineer. 
Feb. 26, 1932. 
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NEWS OF THE WEEK 





Property Owners 
In Portland Pledge 
$9,500,000 Work 


ITH $9,500,000 of new construction, 

remodeling and general improvement 
work in the building field pledged after a 
three weeks’ intensive campaign in Port- 
land, Ore., the “Portland plan” for obtain- 
ing pledges for this class of work is con- 
sidered highly successful. The goal was 
originally placed at $5,000,000, but after a 
ten-day campaign by volunteer solicitors 
$8,000,000 was pledged and the campaign 
was continued with a new goal of 
$10,000,000. 

The campaign is being conducted by the 
Civic Building Service Bureau, a voluntary 
organization designed to meet an emer- 
gency situation. It is sponsored by a num- 
ber of trade and labor groups and has re- 
ceived strong public support from such 
bodies as the Chamber of Commerce, the 
Realty Board, city and county officials, 
public schools, and civic, community and 
women’s clubs. Its effect on unemploy- 
ment has already begun to be noticed in a 
slight lessening in relief work done by 
Community Chest agencies in March as 
against February. 

In pursuance of the plan cards were 
distributed for signature bearing the fol- 
lowing request: 

Believing that a dollar invested in em- 
ploying labor will improve business and 
relieve the call for charity, and desiring 
to help increase employment, I hereby 
pledge that I will, during the next six 
months, expend approximately $.......... 
in improving my home, factory, store, 
building or grounds, by making needed re- 
pairs, additions or alterations, or by pur- 
chasing needed equipment, or by making 
personal purchases for myself, family or 
friends which might otherwise be deferred, 
and to encourage my friends to do like- 
wise. 

Pledges were received for varying 
amounts from 50c. to $1,000,000. A very 
few covered projects amounting to six 
figures. A considerable number were in 
the $10,000 to $20,000 range, but the great 
bulk of the pledges were for much smaller 
sums covering minor improvements to 
homes, commercial buildings, and grounds 
and gardens. 

One important favorable result of the 
campaign has been a better public realiza- 
tion of the fact that accumulated expendi- 
tures, involving the employment of labor, 
however small individually, will tend to 
lift some of the burden of direct relief, 
funds for which are approaching exhaustion. 


eee 


New Orleans Has Plan to 
Relieve Unemployment 


A plan to relieve unemployment in New 
Orleans is under consideration by the 
mayor and the city council. It is proposed 
to ask the citizens at the general election 
this month for authority to float a bond 
issue of $750,000, this sum to be used to 
employ labor in repairing streets and 


beautifying city property. It is purposed 
to use none of the money for materials, 
the cost of which will be borne by other 
funds. In this way the total bond issue 
will go to pay wages. 

At present the welfare committee, which 
has been supplying work for many idle 
persons, is out of funds. This money was 
supplied mainly by tax of 5 per cent on 
all salaries of state and city employees. 
When the salaries of these employees were 
cut recently, the 5 per cent contribution to 
the unemployed fund was discontinued. 


- 
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Millions for Modernization 





A large increase in expenditures this 
spring for repairing, modernizing and re- 
conditioning buildings is reported by the 
department of commerce as a result of 
work of its committee on reconditioning, 
remodeling and modernizing. F. M. 
Feiker, chairman of the committee, says 
that about 15 million dollars additional to 
the normal spring operations of this class 
will be spent this year, including 5 millions 
in Portland, Ore. (now 9 millions), 6 
millions in Omaha and 3 millions in Duluth. 
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Seattle Sued for Flood Damage 
Below Diablo Dam 


Damage claims totaling $60,051 have 
been filed against the city of Seattle, Wash. 
as a result of three floods in the Skagit 
River valley and in the city’s Cedar River 
watershed, declared to have been caused by 
developments of the city light and city 
water departments. 

The commissioners of four dike districts 
and four individual farmers of the Mount 
Vernon region have filed claims totaling 
$54,885 for the breaking of dams along the 
Skagit, attributed to the opening of flood 
gates in the city light department's Diablo 
Dam. In these claims the complainants 
charge that the washout of their dikes on 
Feb. 27 could have been averted had the 
city light department not impounded a huge 
volume of water back of its dam, which 
was released, they declared, while the 
floods from the surrounding mountains 
were running at their highest. 

J. D. Ross, city light superintendent 
maintains that the flood damage to th 
dikes would have been much greater had it 
not been for the Diablo Dam. 





Special Session of N. Y. Legislature 
Demanded for Highway Appropriation 


CAMPAIGN to reach every nook and 

corner of New York State is now 
under way to demand a special session 
of the legislature that will make additional 
funds available for highway construction 
as practical unemployment relief. The 
campaign is directed by the New York 
State Construction Council, organized re- 
cently by representative citizens identified 
with the construction industry. (See 
ENR, March 31, p. 485.) Business organ- 
izations back of the drive will turn loose 
an army of 3,000 workers who will devote 
much of their time for the next few weeks 
to explaining the needs and merits of a 
special session. 

“Our workers will tell our story in the 
office buildings of large cities as well as 
in the general stores of little villages,” 
said S. A. Scullen, chairman of the Coun- 
cil. “They will tell it to the man in the 
street, the farmer in the field, the mechanic 
in the garage. There will be no mass 
meetings, no parades, no demonstrations. 
We are going to tell our story person- 
ally wherever we can in the kind of lan- 
guage that men can understand. 


To provide work for unemployed 


“We believe that when we have ex- 
plained the facts to the people they will 
deluge the governor with letters indicat- 
ing that they favor a substantial program 
of highway construction that will provide 
relief for thousands of unemployed and aid 
some of our basic industries to resume 
normal production. 

“The unemployment situation is grow- 
ing more acute. There is too much talk 
about relief and not enough action. We 


shall have to take care of our unemployed 
by giving them work or doles. It is better 
to give them highway work, even though 
it may cost more than doles, because the 
public will then get something for its 
money. 


Higher taxes but less highway work 


“Too many millions are being spent for 
absurd and inconsequential relief work 
Ninety-one cents out of every dollar spent 
for modern highway construction goes to 
wage earners—those who work on_ the 
job and those who work in the industries 
that supply the materials. This is not a 
haphazard figure, but one that was deter- 
mined after long and careful research by 
Thomas H. MacDonald, chief of the U. S. 
Bureau of Public Roads 

“In 1931 the motorists paid $71,000,000 
in taxes and got approximately 1,000 miles 
of state highways. In 1932 they will be 
assessed an additional $21,000,000, or a 
total of $92,000,000, and get only 355 miles 
of state highways. There is no equity 
in this, either for the motorists or for the 
unemployed.” 

For 1932 the estimated receipts from the 
gas tax and motor vehicle fees are $92,- 
816,400. The estimated cost of the 1932 
highway program of construction and main- 
tenance, including $5,342,506 from federal 
aid, is $26,842,506. In addition the 
counties and New York City will spend out 
of their share of these taxes $19,379,500, 
making a grand total of $46,222,006. The 
diversion to other uses, therefore, from the 
gas taxes and motor vehicle fees will bé 
$46,594,394, more than half the total 
amount collected by the state. 
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Bill Approved Creating 
New York Bridge Authority 


Gov. Roosevelt, of New York, has signed 
the bill creating the New York Bridge 
Authority within the state department of 
public works. The bridge authority is 
given power to issue bonds to reimburse 
Ulster and Dutchess counties for the con- 
struction of the Poughkeepsie bridge and 
to start construction of a bridge over the 
Hudson River from Catskill to Hudson. 
The bonds are to be retired out of the 
revenue from tolls. 
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Agreement Near on 
San Gabriel Dam No. 1 


Representatives of Pasadena, Calif., the 
Southern California Edison Co., Ltd., and 
the Los Angeles County Flood-Control 
District have reached a tentative agree- 
ment which is expected to clear the final 
legal obstacles to beginning construction 
of the county’s proposed No. 1  flood- 
control dam in the San Gabriel Canyon. 
In brief, the agreement gives the county 
full jurisdiction of all land and property 
at the site of the proposed dam as a result 
of relinquishments by Pasadena and the 
Edison company. The agreement must be 
ratified by the Pasadena city board of 
directors, the county board of supervisors 
and the board of directors of the Edison 
company. For the relinquishment the 
flood-control district agrees to reconstruct 
the Edison company’s intake and conduit 
line for the Azusa hydro-electric plant, lo- 
cated north of the dam site. The county 
agrees to take over several acres of gov- 
ernment land originally granted to the city 
of Pasadena for intended part 
of the proposed Pine reservoir 
site. 


use aS a 
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Building Inspector Guilty 
of Accepting Gratuity 


A jury in New 
found Rollin C. Bastress, former chief 
inspector of the bureau of buildings of 
Manhattan, guilty of accepting a gratuity. 
Bribery was originally charged in the in- 
dictment, but this charge was eliminated 
by the judge. Testimony indicated that the 
$1,500 in question was paid after certain 
building plans had been approved; nothing 
was brought out in the trial to indicate 
that Bastress had any knowledge that a 
gift was in prospect before he approved 
the plans in the ordinary course of his 
duties. The jury recommended clemency 
in view of Bastress’ excellent reputation and 
long and faithful public service. 

In his remarks the judge characterized 
the act as the result of conditions prevail- 
ing in the building department. He said 
“From statements made here by your own 
counsel and the district attorney and press 
comments that the superintendent of build- 
ings and the chief engineer had disappeared, 
undoubtedly the jury was influenced to the 
extent of feeling that there was corrup- 
tion in the building department, in that you, 
by reason of yielding to temptation, be- 
came a victim and therefore a criminal 
under the facts of this case, but not one 
who persistently used your office for gain.” 

The respect and confidence with which 
Mr. Bastress has been held by his personal 


York City last week 
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and professional associates was attested to 
by Robert D. Kohn, Raymond Hood and 
others. During the recent revision of the 
New York City building code by the 
Merchants Association of New York, Mr. 
3astress was the city’s representative and 
was instrumental in guiding the activities 
of many of the working subcommittees. 
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Waco Sues to Recover Loss 
Due to Pipe Line Breaks 
1 


Following some 60 breaks in the 53- 
mile cast-iron line from a new dam on the 
Bosque River to the filtration plant of 
the city of Waco, Tex., the city has entered 
a citation against the engineers, contractor, 
pipe company and surety company. The 
city seeks to recover damages jointly and 
severally. 

Allegations against the engineers are 
that they were not as highly trained and 
skilled in the design and construction of 
water lines as they represented that they 
were, and that instead of acting upon their 
own knowledge and skill they acted upon 
the representations and recommendations 
of the contractor and the pipe company. 
It is alleged that the line has lighter bells 
and contains 185 tons less metal than called 
for in the specifications, that the city was 
not aware that the lighter pipe was being 
used, that the engineers on Sept. 23, 1930, 
represented that the line was ready for ac- 
ceptance and, although there had been some 
trouble with broken pipe when the earlier 
tests had been made, that there was every 
evidence that the line had been well laid 
and that the city could safely accept it 
when such was not the case. 

The city paid $366,818.84 on the $418,000 
contract of May 25, 1929. The present 
line is called “worthless” by the city. Even 
if it had been constructed according to de- 
sign and specification, the citation states, 
it would not have been of greater value 
than $200,000 because of the expense inci- 
dent to maintaining it. 

Floyd & Lockridge, Dallas, are the engi- 
neers. The W. E. Callahan Construction 
Co. was the contractor. The U. S. Pipe 
& Foundry Co. furnished the pipe. The 
Fidelity & Deposit Co. of Maryland was 
the surety company. 


Baltimore City Plan 
Commission Named 


Members of the new commission © 
plan appointed by Mayor Jackso: 
3altimore, have been confirmed b 
city council. Joseph W. Shirley, 
neer, who has served the city in a: 
neering capacity for many years, has 
designated as chairman. The other 
bers are FE. McClure Rouzer, attor 
Clarence W. Egan, consulting 
claim agent of the Baltimore & Ohio 
and William W. Emmart, architect. 

A recent ordinance, passed by thx 
council at the request of the mayor, n 
the members of the board of finance « 
missioners members of the plan com 
sion for joint supervision over the 
penditure of municipal funds for all 
poses. The joint body will supervis: 
preparation of the annual ordinanc 
estimates, so far as the appropriation 
the aggregate are concerned. It also 
pass on bills to be submitted to the \| 
land general assembly for the purpos 
authorizing future loans for public 
provements in Baltimore. 
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Kirkbride Made Chief Engineer 
of Southern Pacific 


W. H. Kirkbride has been appoint 
chief engineer of the Southern Pacific C 
Pacific Lines, effective April 1, 
ing the late George W. Boschke. Hi 
headquarters will be in San Francis 
Mr. Kirkbride advances from the positi 
of engineer, maintenance of way ai 
structures, which he has held since 1920 

Soon after his graduation from Stanford 
University with the “pioneer class” 
1895, Mr. Kirkbride became assistant chi 
engineer in charge of location and constru 
tion of the Sierra Railway of California 
from Oakdale to Sonora and Tuolumne, 
and later assistant engineer in charge of t 
field party locating the projected Shasta 
Mineral Belt Railway from Anderson t 
Alturas in California. Going to th 
Southern Pacific as an assistant enginece: 
in 1902, he held various positions in t! 
engineering department. He was assistant 
superintendent of the company’s Sacra 


succe 


PONTOONS FOR GOVERNMENT DREDGE WORK 


These eight large steel pontoons, recently 
launched, are to be used by the U. S. Engi- 
neer Department for supporting suction dredge 
pipe in connection with dredging operations 
in the Mississippi River. Each pontoon 
weighs 23,000 lb. and is 28 ft. in diameter at 


the water’s edge and 5% ft. in depth. A 
recessed trough is built across the deck of the 
pontoons to accommodate a dredge pipe with 
a diameter of 36 in. The pontoons were 
manufactured for the government by the 
Stacey Companies, of Cincinnati. 
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mento division until 1918, when he was 
appointed chief engineer in charge of the 
Pacific Lines for the U. S. Railroad Ad- 
ministration. At the termination of fed- 
eral control in 1920 he was appointed to 
his recent position as engineer, main- 
tenance of way and structures, and was 
more recently put in charge of the rail- 
road’s valuation department. 

Mr. Kirkbride is the sixth chief engi- 
neer in the history of the lines compris- 
ing the Pacific Lines of the Southern 
Pacific. Theodore D. Judah, who located 
the original line over the Sierra Nevada 
Mountains for the western link of the 
first transcontinental railroad, was the 
first chief engineer of the old Central 
Pacific Co., parent organization of the 
present Southern Pacific. Mr. Judah died 
in 1863, shortly after construction of the 
road was started. Chief engineers who fol- 
lowed are: S. S. Montague, 1863-83 (Cen- 
tral Pacific); G. FE. Gray, 1870-84 
(Southern Pacific) ; William Hood, 1885- 
1921; George W. Boschke, 1921-32. 

W. M. Jaekle has been appointed engi- 
neer, maintenance of way and structures, 
to succeed Mr. Kirkbride. Mr. Jaekle has 
been assistant engineer of maintenance. 


New York to Vote on 
$30,000,000 Relief Bonds 


Authorization of a state debt of $30,- 
000,000 is given in a bill signed this week 
by Gov. Roosevelt, of New York, the 
money to be used for relief of unemploy- 
ment. An issue of bonds to supply the 
money will be passed on by the voters at 
the election in November. 

The governor also signed a bill appro- 
priating $5,000,000, of which $500,000 shall 
be immediately available for direct grants 
for home and work relief, veteran relief 
and state improvements prior to June 1, 
1932. 


Tri-State Pollution Treaty 
Meets Opposition . 


Setting up a tri-state commission to take 
jurisdiction over pollution of harbor and 
coastal waters in the New York metro- 
politan district is meeting with strong 
opposition before the New Jersey legisla- 
ture. The proposed Interstate Sanitation 
District would include parts of Connecti- 
cut, New York and New Jersey. Opposi- 
tion before the New Jersey legislature 
comes from the state board of health on 
the ground that the proposed compact 
would transfer control over sanitary mat- 
ters in about one-third of the state from 
the board of health to the commissioners 
of the projected sanitary district. 

A companion bill to the one now before 
the New Jersey legislature recently was 
passed by the New York state legislature. 
It provides for the appointment of five 
commissioners and sets forth the substance 
of the compact to be entered into with New 
Jersey and with Connecticut. This bill 
was signed by Gov. Roosevelt on March 31. 
No bill has been introduced in Connecticut, 
as the legislature is not in session this 
year. 

The bills presented to the New York 
and New Jersey legislatures were drafted 
by the tri-state treaty commission recently 





NINE-STORY HOSPITAL FIRST ALL- 
WELDED BUILDING IN BOSTON 


Noise elimination and an estimated saving of 
$2.50 per ton over bolted construction were the 
determining factors in deciding upon arc-welded 
construction for the new pediatric building for 
the Boston City Hospital. Although not as 
large as the fourteen-story field-welded build- 
ing of the Edison Electric Illuminating Co. in 
Boston, the hospital building involves both 
shop and field welding for all joints, requiring 
75,000 in. of %-in. fillet welds on the 500 
tons of steel. Windbracing connections were 
necessary because of the comparative narrow- 
ness of the hospital building. The building 
was fabricated and erected by the Palmer Steel 
Co., Springfield, Mass. J. Theodore Whitney, 
Boston, was welding consultant on the structure. 





appointed to study harbor and_ coastal 
water pollution and to suggest needed 
legislation to the three states. The area 
to be included, classification of waters and 
forms of treatment required were laid 
down for the main committee by a subcom- 
mittee on research and engineering con- 
sisting of Frank S. Tainter, Thomas Par- 
ran, Jr., Charles A. Holmquist, James A 
Newlands, William Schroeder and H. A. 
Foster. 
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Washin gton Notes 


By Paul Wooton 


Washington Correspondent 


HILE the Senate steering committee 

has given the emergency road bill a 
place on the legislative program, several 
weeks will probably elapse before it is 
reached. The tax bill and the appropria- 
tion bills have the right of way and will 
consume the greater portion of the Senate’s 
time for two or three weeks. The steering 
committee put the road bill in fourth place 
on its program. The bill proposing an in- 
vestigation of the effects of depreciated 
foreign currencies on United States com- 
merce, the bill dealing with additional naval 
construction and the resolution authorizing 
the President to reorganize the govern- 
ment departments are given preference over 
the road bill. An important bearing on 
the prospects of the road bill is the fact 
that the House made no provision in its 
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tax bill for the $132,000,000 wi 
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Loans to Railroads 


Controversy on the question whether tl 
Reconstruction Finance Corp. should tal 
up railroad bank loans probably will con 
tinue indefinitely unless the threat of legis 
lation to prohibit further advances for this 
purpose is taken seriously. Having give 
its reluctant consent to a loan for paying 
off half the Missouri-Pactfic’s short-term 
bank loans, the Interstate Commerce 
mission has deferred action on the Balti 
more & QOhio’s application for advances to 
meet bank loans of $1,000,000 due April 26 


and $8,000,000 due May 25, and gold notes 
for $35,000,000 maturing Aug. 10 
Washington reports that actually there 
is little chance for enactment of Senator 
Couzens’ proposal to take the making of 
loans to railroads out of the hands of the 
Reconstruction Finance Corp. and give to 
the 1.C.C. full control over administration 
of a revolving loan fund of $400,000,000 
limited to payment of maturing bonds 
debentures and equipment notes. 
Publication by the Finance Corp. of its 
first quarterly report shows loans of $60, 
787,757 to sixteen roads and repayment ot 
$1,147,952 understood to have come from 
the Railroad Credit Corporation in funds 


collected from ftreight) surcharges Phe 
R.F.C. has loaned approximately $17,000, 
OOO against orders of the Credit Corp 


pending accumulation of the surcharge 
fund. The first monthly report of the rail 
road agency shows loans of $2,303,200 
actually made and $14,538,452 authorized, 
as of March 31 


Would Legalize Trade Agreements 


Legislation that would give definite legal 
status to agreements on trade practices 
negotiated with the sanction of the Federal 
Trade Commission was indorsed by Charles 
F. Abbott, executive director of the Ameri 
can Institute of Steel Construction, March 
31 as offering a means of eliminating the 
practice of peddling bids. Mr. Abbott told 
a subcommittee of the Senate judiciary 
committee that if agreements reached undet 
the auspices of the trade commission are 
not open to attack under the anti-trust 
laws, as proposed in the Nye bill, subcor 
tractors could get together and agree to 
outlaw this vicious practice. Mr. Abbott 
asserted that practically all subcontractors 
engaged in public building work are nov 
subjected to pressure by “brokers” who 
obtain the general contract and have been 
forced to take subcontracts at prices 20 to 
25 per cent below what the government 
was paying for the jobs. This has gon 
so far that there are only a few subcon 
tractors and material supply concerns in 
the country that can afford to accept con- 
tracts on public works, he declared. 


River and Harbor Work 


An expedited waterway improvement 
program would be a material factor in 
relieving unemployment and in improving 
business conditions, a subcommittee of the 
Senate commerce committee was informed 
on April 4 by representatives of business 
and shipping interests from the Missis- 
sippi Valley. These witnesses appeared in 
support of a bill introduced by Senator 
Shipstead proposing a bond issue of $500, 
000,000 for the immediate completion of 
all river and harbor projects. The sub 
committee is headed by Senator Nye, ot 
North Dakota. 
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Louisiana Contractors 
Asked to Accept Bonds 


Road and bridge contractors and ma- 
chinery and material firms that hold cer- 
tificates of indebtedness of the Louisiana 
highway commission will be given until 
April 11 to accept or reject a plan under 
which 80 per cent of their obligations will 
be paid in cash and the balance held as a 
credit under the recent sale of $15,000,000 
of state highway bonds to the Pyramid 
Securities Co., New Orleans. The plan 
provides that those holding certificates 
shall receive 80 per cent in cash and 20 
per cent in bonds. The bonds, however, 
must be deposited with the securities com- 
pany to serve as collateral on the basis of 
which the cash is to be advanced. 


sinless 


Work Stops on Half-Completed 
Red River Bridge 


One contractor, the List & Weatherly 
Construction Co., which is building the 
Shreveport-Bossier traffic bridge over Red 
River, has refused to accept the plan pro- 
viding that payment be made by 80 per 
cent cash and 20 per cent in bonds. Work 
on the bridge, which is 50 per cent com- 
pleted, has been stopped pending negoti- 
ations between the highway commission 
and the contractor. 
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Los Angeles Water Bonds 
Provide Work for 5,000 Men 


Representing 31 per cent of the amount 
spent for construction from funds avail- 
able from the Los Angeles, Calif., $38,- 
800,000 water bonds of 1930, $1,660,000 has 
been spent by the department of water and 
power in the past eighteen months for 
labor, according to H. A. Van Norman, 
general manager of the department. 

Total expenditures from the 1930 bond 
fund in the eighteen months were $11,- 
400,000, of which $5,350,000 represents in- 
vestments in construction and labor, and 
$6,050,000 was for purchase of privately 
owned water-bearing ranch and town prop- 
erty in the Owens Valley. 

Work has been provided for 5,000 men 
on various projects of the water system 
since funds were made available from the 
water bonds. Construction work includes 
enlargement of the Chatsworth reservoir 
and lower San Fernando reservoir, en- 
largement of the capacity of the Owens 
Valley aqueduct and extensions and en- 
largements of street mains. 
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20-Mile Water Tunnel for 
New York Holed Through 


The last section of Tunnel No. 2 of the 
Catskill aqueduct system, which supplies 
New York City with water, was holed 
through on March 30. The tunnel is 20.2 
miles long and extends from Hill View 
reservoir, near the northern city line in 
Yonkers, south through the borough of the 
Bronx, under the East River to Queens 
and under Newtown Creek to Brooklyn, 
where it connects with the southerly end 
of city tunnel No. 1, the original Catskill 


aqueduct tunnel, thence south 1.3 miles to 
Ave., 


Hamilton Brooklyn. City tunnel 
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No. 1 runs from Hill View reservoir 
through the Bronx, thence under Harlem 
River, down the center of Manhattan 
Island and under the East River to Brook- 
lyn. It was completed in 1917, 

The new tunnel is in rock at depths 
ranging from 200 to 760 ft. below the sur- 
face. It is to be concrete lined, with an 
internal diameter of 17 ft. to its connec- 
tion with tunnel No. 1. Beyond that point 
the diameter is to be 15 ft. The estimated 
carrying capacity is 700 m.g.d. The pres- 
ent tunnel has a capacity of 500 m.g.d. 

Contract for the terminal was let to 
Patrick McGovern, Inc., in October, 1928, 
at a total of $42,692,867. Subsequently the 
award was contested because it was about 
$15,000 above the combined bids for in- 
dividual sections of the tunnel, but the 
award was upheld by the courts in March, 
1929. When the contract was awarded 
it was expected that the work would take 
six years. It is now one year ahead of 
this schedule. A map showing the location 
of the tunnel was published in Engineering 
News-Record, Oct. 11, 1928, p. 562, at the 
time of the award of the contract. 
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Tonnage Declines on 
New York Canals 


Tonnage on the Champlain barge canal, 
part of the New York state barge canal 
system, has decreased from 415,717 tons in 
1928 to 218,178 tons in 1931. Traffic on the 
feeder canal serving Glens Falls and Fort 
Edward has declined to such an extent 
that Fred’k Stuart Greene, superintendent 
of public works, has recommended aban- 
donment of the canal for navigation pur- 
poses, retaining it only to supply water to 
the summit level of the Champlain canal. 
Because of the decrease in traffic the 


operating force on the Champlain barge 
canal and the Glens Falls feeder is to be 
cut drastically in 1932. 


Acme Photo 
A SUBWAY IN MINIATURE 


Models of New York City’s underground rail- 
roads have been constructed for the board of 
transportation since 1908 by Arthur Weindorf. 
Shown above is a model of an underpinning job 
on one of the subway lines. Models of houses 
are made to allay the fear of taxpayers that 
their buildings might cave in if a subway were 
built beneath them. 
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Plans for a New San Diego 
Sewerage System Studied 


Plans for a new sewerage and dis; 
system for San Diego, Calif., pre; 
under contract after a call for bids lat 
1930 (ENR, Dec. 11, 1930, p. 942), | 
been completed and are now being stu 
by the city engineer. The bill of $18, 
the figure submitted by the one origi 
bidder on the work, is before the 
council and will await the city’s review 
the plans. The plans were filed by ( 
Frisbie, who took the assignment 
original contract from F. W. Seifert ai 
the validity of the contract had been 
tacked by the state board of registrat 
because the latter was not a registered « 
engineer. 

At the time of award of contract « 
in 1931 (ENR, Jan. 15, 1931, p. 12 
April 30, 1931, pp. 715 and 745) the « 
aroused considerable interest among Cal: 
fornia sections of the American Society « 
Civil Engineers and in spite of their pr 
test the contract was awarded for t¢! 
preparation of plans and specifications © 
the basis of the call for bids. The bid «: 
$18,000 by Seifert was the only bid r 
ceived. According to original agreement. 
the survey was to have been completed 
early in 1932, but a 45-day extension was 
granted and the plans and _ specification 
were filed Feb. 15. The plans cover new 
sewer lines and collecting mains at an esti 
mated cost of $2,300,000 and treatment and 


reclamation plants at an estimated cost 0: 
$2,300,000. 


Reduced Cost of Paving 
Strikingly Illustrated 


The reduced cost of paving construction 
today compared with the cost eleven years 
ago was strikingly brought out at a recent 
meeting of the city council of Buffalo, 
N. Y., when an old contract which had 
been slumbering for that length of time 
was dug out of the files. The contract was 
for paving of Forest Ave. and was at the 
rate of $7.25 a yard. Recently another bid 
was submittec for paving another part of 
the street, but the cost was only $3.73 a 
yard. The old contract was awarded but 
the work was never done, and now the 
council is seeking to have the contractor 
annul it and bring the price down to 
present-day levels. 


sietinipia 
Baltimore May Vote on 
$22,000,000 Public-Works Bonds 


Plans to have a bond issue totaling 
$22,000,000 submitted to the voters of 
Baltimore at a primary election on May 2 
are being made by Mayor Howard W 
Jackson, who is seeking a legal ruling from 
the city and state law departments. The 
last session of the Maryland general as- 
sembly passed the enabling acts, but all the 
issues, with the exception of one for water 
supply, were kept off the ballot by the last 
municipal administration. 

The bonds are $10,000,000 for schools, 
$5,000,000 for paving and bridges, $5,000,000 
for sewers, $1,500,000 for electrical con- 
duits and $500,000 for a new court build- 
ing. If the bonds are approved by the 
voters, it is planned to spend none of the 
money until next year and then only as 
needed. 
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Toll Schedules Reduced on 
Staten Island Bridges 


Lower toll schedules on the three bridges 
between Staten Island and New Jersey 
have been announced by the Port of New 
York Authority, partly in anticipation of 
the traffic that is expected during the late 
spring and summer months, which it is 
felt would be stimulated through the adop- 
tion of the new charges. A combination 
toll rate was also placed in effect whereby 
a passenger car may use the Bayonne 
bridge and the Holland tunnel at a flat rate 
of 75c. The spans affected are the Bay- 
onne bridge, over the Kill van Kull between 
3ayonne, N. J., and Port Richmond, S. I.; 
the Goethals bridge, between Elizabeth, 
N. J., and Howland Hook, S. I.; the Outer- 
bridge Crossing, between Perth Amboy, 
N. J., and Tottenville, S. I. Regular 
patrons are given consideration in the 
revised schedule by means of a commuta- 
tion ticket which provides a lower toll on 
the structures than that over the ferries. 
Motor trucks, as well as passenger cars, 
receive the benefit of the lower rates. 
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Brief News 


Ratt Lenctus of 197 ft. are being tried 
on the German federal railway. They are 
formed of two 984-ft. lengths welded to- 
gether, to reduce joint trouble. 


A Bitt which would have required all 
counties with 20,000 or more inhabitants 
to employ a county surveyor at a salary 
of $5,000 a year has been killed by the 
Kentucky general assembly. 


A Five-YEAR Pusiic Works PRroGRAM 
has been started in the Kingdom of Iraq 
which will include, among other projects, 
the construction of roads and dwellings in 
the city of Bagdad and a steel bridge 
over the Tigris River. 


A Britt amending the highway law in 
New York State has been signed by Gov. 
Roosevelt, permitting the superintendent of 
public works to require contractors to make 
affidavits that all laborers have been paid 
for services before certificates approving 
partial or final payments on contracts are 
made. 


Tue Last Stee. Grrper has been 
dropped into position on the new $3,000,000 
Burrard Bridge at Vancouvez, B. C. Rivet- 
ing is expected to be completed within a 
few days, and concrete decks are being 
laid over the steel at the south end. The 
viaduct will probably be opened for traffic 
during the coming summer. 


RECOM MENDATION that engineering 
studies be undertaken at once with respect 
to certain closely related phases of the 
bureau of power and light and the water 
department of the city of Los Angeles, 
Calif., has been made to the board of 
water and power commissioners by the 
accounting concern of Lybrand, Ross Bros. 
& Montgomery. Inforraal charges have 
been made in the past that the bureau oi 
power and light’s financial reports have 
been given a favorable showing at the 
expense of the water department, partic- 
ularly in connection with the use by the 
bureau of power and light of falling water 
of the water department’s Owens Valley 
aqueduct system. 


Personal Notes 


J. C. Hamitton, ior many years city 
clerk and temporary city manager, has 
been named city manager of Port Arthur, 
Tex. 


Joun W. BAuMGARTNER, civil engineer, 
appointed March 10 to the board of water 
and power commissioners of Los Angeles, 
Calif., has been elected president of the 


board. 


Henri DeFraites, formerly a building 
contractor in New Orleans, has been ap- 
pointed superintendent of the city’s building 
department, succeeding Walter Van Hoven, 
who held the position for seven years. 


Paut E. Durovr, until April 1 valua- 
tion engineer of the California state rail- 
road commission, has been retained by the 
commission as assistant engineer and has 
been assigned to the general staff. 


Frank C. Roe, of Chicago, has been 
engaged by the Carborundum Co., of 
Niagara Falls, N. Y., as sanitary engineer. 
His duties will be to assist in research 
and promotion of sales of diffuser plates 
used in connection with aeration of sewage. 


Francisco GomMez-Perez, who has been 
designer for the National Highway Com- 
mission of the government of Mexico, is 
now resident engineer at Rodriguez Dam, 
Lower California. He was principal assist- 
ant to the consulting engineer on the con- 
struction of the dam from May, 1929, to 
April, 1930. 
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Obituary 


BenyAMiIn C. Apkins, former water 
commissioner of St. Louis, Mo., died on 
April 1 in Dallas, Tex., as the result of 
gas asphyxiation. The coroner rendered a 
verdict of suicide. Mr. Adkins was gradu- 
ated from Washington University in 1886 
and soon afterward went with the St. 
Louis water department as assistant civil 
engineer. He rose gradually in the depart- 
ment until in 1903 he was appointed water 
commissioner. He resigned in 1911. During 
his connection with the department he 


SOCIETY CALENDAR 


AMERICAN SOCIETY 
MATERIALS, annual 
City, June 20-24. 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Yellowstone 
National Park, July 9. 


AMERICAN WATER 
TION, annual 
Tenn., May 2-6. 


AMERICAN WELDING SOCIETY, annual 
meeting, New York City, April 27-29. 


NEFW ENGLAND SEWAGE 
ASSOCIATION, annual meeting, 
April 25. 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, 40th an- 
nual meeting, Oregon State College, Cor- 
vallis, June 29-July 1. 


FOR TESTING 
meeting, Atlantic 


WORKS ASSOCIA- 
convention, Memphis, 


WORKS 
Boston, 


COLORADO ENGINEERING 
has awarded its 1932 medal to Lewis M. 


COUNCIL 


Stimson, Greeley, Colo., 
scholastic achievement in engineering 
during his senior year at Colorado 
Agricultural College. 


for outstanding 


superintended the work of construction of 
the waterworks at the Chain ot 
Mr. Adkins, who was 68 years old, was 
a member of the American Water Works 
Association, of which he was president 1 
1905-06. He went to Dallas about fifteen 
years ago as local representative otf the 
J. W. Thompson Contracting Co. He 
aided in construction of the Union Ter 
minal and several other Dallas buildings 
He retired from active business about a 
year ago because of ill health. 


L. L. Beat, chief engineer of the At- 
lanta, Birmingham & Coast R.R., died at 
his home in Atlanta, Ga., on March 22, 
following a heart attack. He was 66 years 
old. Mr. Beall, who was a graduate ot 
Lafayette College, was location engineet 
for the Seaboard Air Line R.R. prior to 
becoming chief engineer of the A.B.&C. 
He had also been connected with the 
Georgia Railread, the Atlanta & West 
Point, the Charleston & Western Carolina, 
the Georgia, Southern & Florida, and the 
St. Louis & San Francisco. 


Re «ks 


James A. Beatty, contractor, of Toronto, 
was found dead on March 28 underneath 
his stalled automobile, a victim of monoxide 
gas poisoning. Mr. Beatty, who was 52 
years old, was a partner in the contract- 
ing firm of Morrow & Beatty, which super 
vised the erection of the Abitibi and Iro 
quois Falls power plants and at present 
is completing a power dam at Chats Falls, 
on the Ottawa River. 


Emerson H. Stewart, of Elmira, N. Y., 
a state highway engineer, who had super- 
vised construtcion work in Elmira, Bing- 
hamton, Hornell, Poughkeepsie and else- 
where, died on April 1 after inhaling 
fumes from the exhaust of his car in his 
garage. Mr. Stewart was a graduate of 
the University of Rochester and had been 
with the highway department 25 years. 


James R. Greene, formerly head of 
the engineering department of the Pitts- 
burgh-Des Moines Steel Co., of Pittsburgh, 
Pa., took his life by hanging at Penn Yan, 
N. Y., on April 1. Three months ago 
Mr. Greene was forced to stop work owing 
to a mental breakdown. He was a gradu- 
ate of the University of Michigan in the 
civil engineering school. 


Paut BertraAM SPENCER, engineer of 
structures for the New York, New Haven 
& Hartford R.R., died on March 26 at 
his residence in New Haven, Conn. Mr. 
Spencer was born in 1881 in Boston and 
entered railroad service with the New 
York, Ontario & Western R.R. in 1902 
He went to the New Haven road in 1905 
and remained continuously in its service 
until his death, with the exception of about 
a year when he was engaged in railroad 
construction work in Florida on the Char- 
lotte Harbor & Northern Ry. He was 
appointed engineer of structures of the 
New Haven in 1920. Mr. Spencer was 
associated with practically all major con- 
struction improvements on the railroad 
since entering the service, including the six- 
tracking of the Harlem River branch, re- 
pair facilities for electrical equipment at 
New York, rebuilding of the Connecticut 
River bridge at Hartford, and construction 
of the new Thames River bridge at New 
London. He was a member of the Ameri- 
can Society of Civil Engineers, the Con- 
necticut Society of Civil Engineers and the 
American Railway Engineering Association 





Construction Equipment 
and Materials 


Inductor-Type Magneto 


A new all-inclosed inductor-type mag- 
neto adapted to all types of engines up to 
and including six cylinders has been de- 
veloped by the Splitdorf Electrical Co., 
Newark, N. J. The new line, known as 





Splitdorf Type C magneto. 


lype C, has interchangeable features to 
permit quick change-over of assemblies 
to meet the requirements of the engine 
manufacturer. Impulse starters may be 
assembled, removed or exchanged without 
disturbing any part of the machine. It is 
adjustable for either direction of rotation. 
The housing is a unit die-casting, forming 
a dustproof and waterproof inclosure. 
Electrically the magneto is adequate for 
all types of engines used for trucks and 
roadbuilding and construction machinery. 
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Rig Handles Pipes and Hose 
for Jetting Fills 


\ two-wheeled rig carrying three 1-in. 
jet pipes for jetting highway fills has 
heen introduced by the C.H.&E. Mfg. Co., 





Illinois 


Jetting fill on 
C.H.&E. Fil-Jetter. 


highway with 





Inc., 120 East Mineral St., Milwaukee, 
Wis. The unit is known as the C.H.&E. 
Fil-Jetter. The jets, spaced 5 ft. c. to c.. 
have a maximum working depth of 84 1t., 
but extra lengtns o1 pipe may be attached 
if greater depth is desired. Hand wheels 
and a cable and pulley arrangement raise 
and lower the jets. The jets, working 
under water pressures of 40 to 60 lb., are 
equipped with removable, hardened steel 
nozzles which have one hole in the end 
and four on the sides. Quick-operating 
gate valves are provided on the header for 
each jet. The outfit is mounted on two 
42-in. roller-bearing steel wheels. A steel 
pole is provided for trailing. The com- 
plete rig weighs 990 Ib. The manufac- 
turer is now building one of aluminum 
structural parts, which will greatly de- 
crease the total weight. 


Spiral-Type Oilless Bearing 


A new type of oilless bearing, called the 
spiral type, has been perfected by E. A. 
Williams & Son, Inc., 111 Plymouth St., 
Jersey City, N. J. It is designed particu- 
larly for sliding, oscillating, vertical, hori- 
zontal motion and full revolution speeds 


up to 2,500 r.p.m., depending on load; sub- 





New Williams oilless bearing. 


ject to heat up to 400 deg. The grooves 
on the spiral-type bearing are machined 
with an undercut, which assures retention 
of graphite. The grooves are arranged 
to provide thorough lubrication with sacri- 
fice of a minimum amount of bearing 
surface. 
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New Equi pment in Brief 


Aluminum Paint—A new type of alumi- 
num paint known as “Permite Resalum,” 
manufactured by the Aluminum Industries, 
Inc., Cincinnati, Ohio, is claimed to have 
unusual spreading qualities and resistance 
to corrosion and weather. The paint is 
prepared in ready-mixed form, ready for 
immediate application. 


Portable Generating Unit — Baldwin- 
Southwark Corp., Philadelphia, Pa., is now 
manufacturing large-capacity portable gen- 
erator units mounted on standard-gage rail- 
road cars. Plants of several sizes have 
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been designed, the units ranging from ~ 
to 800 hp. The larger units are equip; 
with two eight-cylinder oil engines. 1 
chassis upon which the unit is mounted 
equipped with standard couplings and bra 
ing equipment permitting it to be handl 
in a regular freight train. The plants a 
equipped complete with switchboard, ra 
ator cooling system, mufflers, centrifug 
and other accessories ready for service. 


High Lift Loader—The Moon Tra 
Co., McCormick Building, Chicago, a 
nounces the “Fabriform” loader for tract 
attachment. A 4-yd. bucket with a capa 
ity of 4,000 Ib. operating on a_ verti 
frame mounted on the front of the tract«; 
has a loading height of 84 ft. It is de 
signed especially for handling bulk mate- 
rial at low cost. Power is supplied by 
take-off from the tractor engine. 


Screening and Washing Equipment— 
Allis-Chalmers Mfg. Co., Milwaukee, Wis.. 
has made a number of improvements to 
its centrifugal vibrating screen. Als« 
screens having one, two or three decks 
have been developed in the 4x10, 5x10- 
and 5x12-ft. sizes. To meet the increasing 
demand for stone- and gravel-washing 
equipment, the company has redesigned and 
improved its screw and log washers. 


Heavy-Duty Trucks—Two new  six- 
cylinder motor trucks, each with a rated 
capacity of 5 tons, have just been announced 
by the International Harvester Co., Chi- 
cago. These new models are available in 
wheelbases of 160, 180, 200 and 225 in 
Engines are of the six-cylinder valve-in- 
head type. Trucks are equipped with 
power take-off openings on each side of 
the transmission case. Four semi-elliptic 
springs are provided at the rear end, in- 
stead of the usual two springs. 


--— fo -—— 


Business Notes 


WHITE MANUFACTURING Co., Elkhart, 
Ind., announces that it has taken over the 
business of the Chausse Oil Burner Co., 
of Elkhart. Development of a complete 
new line of bituminous roadbuilding ma- 
chinery by the White Mfg. Co., engineers 
influences the decision to market this equip- 
ment hereafter as Chausse-White products 
These consist of bituminous paving mixers 
for both hot and cold laying, rotating 
aggregate driers and complete premixing 
plants, in addition to the Chausse street 
repair machines, tar kettles and kerosene 
torches. 


DovuGLas Fir PLYWOOD MANUFACTURERS, 
Skinner Building, Seattle, Wash., announces 
prizes totaling $1,500 to be paid for the 
best architectural design using Douglas 
fir plywood as a basic material for build- 
ing or home interiors. Another plan sets 
aside $5,000 for the purchase at $25 each 
of sketches showing practical uses of Doug- 
las fir plywood for home or office con- 
struction and modernizing, cabinet-making 
or industrial products, and elementary and 
advanced manual training projects. Full 
details may be secured by writing the asso- 
ciation. 

BEAUMONT BIN Co., 319 Arch St., Phila- 
delphia, has been organized from the forme: 
bin division of the Beaumont Mfg. Co. 
The company will devote itself entirely to 
specializing in the design and manufacture 
of all types of bins, including storage and 
aggregate bins, central mixing plants, bulk 
cement handling, automatic weigh batchers 
and all types of bin gates. A new bulletin 
showing the equipment offered is ready for 
distribution. 


R. Fvess, Inc., of Berlin, Germany, has 
established a New York office at 245 West 
55th St. The company manufactures instru- 
ments for scientific research and industria! 
control, including instruments for measur- 
ing air pressure, temperature and humidity, 
wind, rainfall, evaporation, radiation and 
sight. It also produces several types of 
microscopes, thermal control instruments 
and spectroscopic apparatus. 
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Business Side of Construction 





Drastic, Widespread 
Wage Cutting in 
All Sections 


KILLED wages in twenty cities aver- 

aged $0.935 per hour on April 1, com- 
pared with $1.08 one month ago, a drop 
of 13 per cent. A year ago the average 
was $1.36. Average common labor rate 
is 41.22c. per hour, compared with, 43.58c. 
last month, a drop of 5 per cent. The 
hourly wage a year ago was 53.59c. Rates 
in the manufacturing industries average 
50.2c. for skilled and 42.6c. for unskilled. 
‘As indicated by these drops in average 
rates, the wage structure continues to 
crumble throughout the country. This is 
ef course the season for scale revision, 
but not in many years have there been such 
universal and drastic slashes in both the 
scale and the actual wage. Reductions are 
reported this month in twelve of the twenty 


cities covered monthly by Engineering 
News-Record. The situation is clearly 
portrayed by the accompanying news from 
29 cities in seventeen states 

New Britain—Carpenters’ union accepts 
cut of 164c. per hour, to 90c., from April 1. 

Boston—Painters’ union accepts wage 
cut of 20c. per hour, to $1.17, until April 
1, 1933. State emergency committee on 
unemployment disbanded April 1, leaving 
situation to local employment relief board 

Rochester—Carpenters’ union accepts 
wage reduction of 20 per cent, to $1 per 
hour, until Dec. 31. Painters are nego- 
tiating for a lower rate. Monroe County 
effects reduction of 15c. per hour, to 25c., 
for public relief work. 

New York—Forces of emergency work- 
ers on public improvement projects will 
be reduced 3.5 per cent, to 34,966 men, 
during April, and work schedules will be 
changed from three days to two days a 
week. 

Long Island—Open-shop principle adopted 


(Continued on page 526) 





ENGINEERING CONSTRUCTION CONTRACTS REPORTED I 


Thousands of Dollars (000 Omitted) 


New Middle Middle West of Far 
England | Atlantic South West Mississippi West 
Waterworks sieietenes $228 $164 $112 $415 $505 $147 
gaa < o5< 5 167 581 211 268 | 328 236 
Bridges, public. . ‘ : ‘ 168 508 370 1,110 | 1119 305 
Excavations... .. Sens 25 62 30 | 397 119 
Streets and roads... . 782 564 1,069 | 2.532 | 6,982 4,255 
Federal government. 309 2,590 1,600 | 4,671 2,954 932 
Unclassified, public... . 320 945 | 74 | 247 192 2.248 
Buildings, public 1,490 4.694 200 | 452 1,335 
Total public 3,549 10,108 3,636 9,725 13,812 8.242 
Buildings, industrial | 1,825 4.210 680 1,032 1,380 180 
Buildings, commercial 2.400 14,095 150 | 1,075 675 1.150 
Buildings, private.. ; ‘ ‘ ‘ 7 50 | 140 | ‘ 
Unclassified, private. . . 85 1,802 | 24 425 2,169 3,500 
Total private. 4,310 20,107 | 854 2,582 | 4,364 4,830 
| 
March, 1932, 5 weeks 7,859 30,215 | 4,490 12,307 | 18,176 13,072 
February, 1932, 4 weeks.... 6.074 27,922 | 3,562 15,626 | 12,644 10.818 
March, 1931, 4 weeks. : 16,518 | 72,373 | 19,220 29,564 | 39,745 | 69,926 
Three months, 1932 20,015 101,328 | 13,552 40,776 43,099 34.864 
Three months, 1931 | 250,597 | 


| 35,54 



































59,004 99,300 110,560 | 108,073 
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Volume of Public and Private 
Work Lowest Since 1921 


First quarter contracts total 254 millions, 
against 663 millions in 1931 and 826 
millions in 1930. The drop of 62 per cent 
from a year ago was quite evenly dis- 
tributed, both geographicaliy and by classes 
of construction. It varies from 45 pet 
cent in New England to 76 per cent in 
the South, is 68 per cent in the Far West 
and 60 per cent in the Middle Atlantic, 
Middle West and the region between the 
Mississippi and the Rockies. The drop is 
63 per cent in public construction and 60 
per cent in private engineering construction 

Though the decrease is about the same 
for both public and private, it is from a 
record high volume of public work and 
from the lowest volume of private work 
recorded in many years. Until 1931 pri 
vate construction, consisting of buildings, 
public utility construction and private en- 
gineering structures, amounted to about 
two-thirds of heavy construction. In the 
first quarter of 1930 this factor was 64 
per cent; in 1931 it dropped to 44 per cent 
due to an identical decrease in private 
work and a 24 per cent increase in public 
It is now 46 per cent. 


N MARCH, 1932 


United States | 


———__--——— Canada 
T oO ) March 
icon. Three M nthe — ae 
1932 1932 | 1931 
$1,571 $4,512 $11,083 | $391 
1.791 7,040 19.422 | 293 
3,580 9,763 23.657 | 
633 1,181 5.798 | 
16,184 37,927 129,690 340 
13,116 37,736 91,372 | 
4,026 10.086 32,014 574 
8.171 29.092 56.261 1.083 
49,072 137,337 369,297 2.68) 
9.307 24.502 44,820 224 
19.545 73,396 150,876 1.475 
190 890 255 
8,005 17.509 97,835 150 
37,047 116,297 293,786 1.849 
86,119 4,530 
76.646 | 1.962 
247,346 9,688 
253.634 15,919 
653,083 33,469 
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Widespread Wage Cutting 


(Continued from page 525) 









April 1 by building trades employers 
throughout Long Island, except Brooklyn 
and Queens. All major wage contracts 





scale reduced 
bricklayers’ and 


have expired. Carpenters’ 
65c. per hour, to $1; 
plasterers,’ 674c., to $1.25. 

Trenton—Retrenchment in state road 
work because of depleted funds may neces- 
sitate the changing over of 2,000 emergency 
laborers to direct relief after June 1. 

Plain field—Bricklayers’, masons’ and 
pasterers’ unions voted March 22 to reduce 
scale 224c. per hour, to $1.70. 

Elizabeth—Bricklayers sign agreement to 
reduce scale 25c. per hour, to $1.68%, while 
carpenters sign for cut of 14c., to $1.40, 
April 1. A 12 percent reduction has been 
voted by sheet-metal workers’ union. 

Pitisburgh—Painters agree on reduction 
of 224c. per hour, to $1.274, affecting 1,500 
union members. Employers hold out for 
$1.124. Allegheny County’s move to aban- 
don public work relief will release $300,000 
to be used in direct relief, but it will 
strand 10,000 men who were to have re- 




















ceived emergency employment, municipal- 
ities furnishing the materials. At least 
6,800 men will retain jobs paid from 





$500,000 appropriation granted some time 
ago by county commission. 

Baltimore—Plasterers’, cement finishers’ 
and lathers’ unions accept reduction of 
50c. per hour, to $1.25. On March 15 
municipal free employment service sepa- 
rated from city government control, 
though maintenance fund will continue to 
come from board of estimates. Court of 
appeals decides that wage schedules fixed 
by this board or by other city officials 
do not bind contractors bidding for public 
or other work. 

Washington—Special 
posed on local Mission building project 
to range from 284c. for common labor to 
70c. per hour for skilled workers. This 
schedule is approximé ately half that of the 
prevailing union wage scale and is so 
arranged as to distribute relief work 
among a larger number of unemployed 
men. District committee on employment 
has skeletonized organization in readiness 
for next autumn. 





















wage scale pro- 




















CURRENT BUILDING 






i Hoisting 
Cities Bricklayers Carpenters Engineers 
Atlanta.... $0.60 $0.40 $0.50 



















Baltimore 1.25 .80@ .90 1.00@1.25 
Birmingham .75@.87} . 60 eb 
Boston..... 1.00 1.00 1.00 






















Cincinnati... .90 50 1.00 
Chicago 1.36 1.30 1.30 
Cleveland. . .90 874 90@ 1.00 
Dallas 1.00 75 .75@1.00 
Denver..... 1.00@1.12} .75@.87} .75@ . 874 
Detroit... .. 1.00 70 1.00 
Kansas City 1.30 1.12} 1.123 
Los Angeles 62} .50 75 





Minneapolis 





1.10 <9 - 80 


New Orleans .60@.80 . 49@ . 56 .80@1.124 
New York 1.50 1.25 1.923 















Philadelphia 1.50 80 1.023@1. 36 


Pittaburgh -60 .60 .60 























Montreal 





AND CONSTRUCTION TRADES WAGE RATES PER HOUR 
Advances since last month are indicated by heavy type, declines by italics 
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Construction Cost and Volume Index Numbers 


The April Cost Index (153.12) is 
2.5 per cent under that for March and 
is 20.3 per cent below that of April, 
1931. Not since December, 1916 
(149.41), has the Cost Index touched 
so low a level. The March Volume In- 


dex (97) is 7.6 per cent smaller than t! 
for February and 65.1 per cent smal! 
than that for March, 1931. The Mar 
volume is the smallest for any mont 
since February, 1922, at which ti: 
the Volume Index touched 68. 


E.N.-R. Cost 


fe, 1932.. 
ch, 1932. . 
* ril, 1931. 

31 Avera). 
1930 


E.N.-R. Volume 


March, 1932.. 

Feb., 1932 

oe 133i. out 

1931 (Average)... 

1930 fAvernge).. 
100.00 


153.12 
157.24 
191.63 
181.35 
Avera; 202.85 
1913 3 average 


1931 


L] J 
™ FMAWIJ ASONDJ FMAM ASONDJ FMAMJJ ASOND 
1930 1931 1932 
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Frankfort (Ky.)—In the event that the 
city is unable to sell an issue of sewer 
bonds, 1,000 laborers will be dismissed. 
Legislative moves are being made to in- 
crease the interest rate from 44 to 5.38 
per cent. 

Memphis—Carpenters’ union voluntarily 
reduces scale 123c. per hour, to 87hkc., to 
compete with non-union men_ receiving 
75@80c. per hour on local waterworks 
project. 

Cincinnati—Minimum common labor rate 
of 45c. per hour declared by director of 
public works to apply on all city projects. 

Cleveland—Ironworkers accept reduction 
of 2c. per hour, to $1.25, in official scale. 
Actual wages, however, are 90c. to $1. 

Columbus—Plasterers’ union voted March 
5 to accept a reduction of 374c. per hour, 
to $1, the 1918 level, locally. Rule also 
adopted that no union plasterer can work 
more than eight hours a day. 


Structural 
Pile Iron Masons’ Common 
Drivers Workers Laborers Laborers 
ene $0.50 $0.25@.50 $0.10@.30 





$0.65 1.00@1.25 .65 . 30 
; ; soe - 0@. 40 15@. 25 
1.274 1.00 .85 - 40@ . 80 





‘ 1.00 .70 .25@.45 
1.30 1.34 .78 .50@ .78 
1.10 .90@ 1.00 - 50@ . 62} - 30@ . 40 
75@1.00 .75@1.00 .35@.50 .20@ . 25 
oe -75@ . 874 .50 -314@.50 
1.00@1. 10 1.00 .50 . 30@ .50 
1.06 1.123 80 .25@.70 
75 75 -50 .40 








.90 -70 45 












: -80@ 1.123 50 .15@. 20 
1.783 1.923 .814 .50@. 81} 
1.00 1.023@1.37} .40 - 380@ .40 

aig ale arabes .60 .50 . 40 


St. Louis 1.17} 1.00 1.174 85 . 173 .80 .35@.70 
San Francisco 1.373 1.123 1.124 12} 1.373 . 874 -40@ . 683 
Seattle 75 50 1.123@1.25 1. ine ie Be 123@ 1.25 .70 .40@ .70 
Average. 1.00 a8 1.01 1.05} 1.023 -58 . 4122 








-70 





75 .40 .25@.40 





Toledo—Plumbers and steamfitters agree 


on wage reduction of 25c. per hour, to $] 
for either trade. 


Youngstown—Negotiations are under 
way to reduce building wage scale as {o!- 
40c. per hour, to $1.10; 


lows: Bricklayers, 
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carpenters and hoisting engineers, 323c., to 
924c.; structural ironworkers, 50c., to $1; 
masons’ laborers, 15c., to 70c.; common 
laborers, 10c., to 40c. 

Chicago—Four trades have not yet 
signed agreements accepting 20 per cent 
wage reduction effective March 11: the 
eelctrical workers, mantel, marble and tile 
setters and terrazo mechanics. 

Rock Island (/1l.)\—Minimum common 
labor rate of 40c. per hour adopted by 
county road board. Hand labor will be 
substituted for steam shovels, tractors and 
other machinery. 

Christopher (Jll.)—Concrete workers 
and masons’ laborers approve reduction of 
15 per cent in scale. 

Minneapolis—Plumbers and _ steamfitters 
on strike over wage cut of 224c. per hour, 
to 90c. Union contends that agreement 
does not expire until June 1 and that $1.12 
should have held to that date. 

Davenport—Bricklayers represent the 
first local craft officially to accept recently 
proposed wage reduction of 25c. per hour, 
to $1.25, until May 1, 1933. Unemploy- 
ment relief fund now exhausted after hav- 
ing provided for employment of 3,000 men 
since October, 1931. 

St. Louts—Temporary wage reduction 
of 334 per cent, proposed by contractors’ 
organization, rejected by unions. Nego- 
tiations under way for possible revision 
to take effect May 1. 

Kansas City—Unions sign agreement 
whereby wages of all crafts are reduced 
approximately 20 per cent for one year. 
New scale ranges from 50c. per hour for 
wreckers to $1.324 for plasterers. 

Denver—Contractors on Park Hill sewer 
project must pay a minimum wage of 
624c. per hour for common laborers, re- 
gardless of stagger system or other meth- 
ods adopted to spread work. 

Salt Lake City—Electricians’ union 
accepts cut of 124c. per hour, to $1, for 
1932. House wiring, as a special provi- 
sion, will carry rates 20 per cent lower 
than the new scale. 

Sacramento—Twenty-six building unions 
accept wage cuts averaging 15 per cent. 

Portland (Ore.)—Lane County highway 
commissioners reduce wage rate of road 
laborers 5c., to 20c. 


Materials Notes 


Steel—The Steel Corporation's backlog 
on March 10 was the ‘lowest on record 
The mill operating rate has dropped to 
22 per cent of capacity, the lowest since 
the identical level on Jan. 9, 1932. A 
year ago the rate was 56 per cent, and 
in 1930 it was 73 per cent for the entire 
industry. The weekly rate of fabricated 
structural shipments was 10,500 
March, compared with 21,600 tons last 
year, a decrease of 51 per cent. Wire 
mesh, however, is moving in moderate 
volume. Effective May 2, steel shipped 
eastward from Pittsburgh will carry a 
reduced freight rate on less-than-carload 
lots only. For example, the less-carlot 
rate to New York, which is now 52c. 
100 Ib., will be 414c. The carlot rate of 
35c. remains the same. While the mill 
base for billet-steel bars is quoted $1.50, 
imported bars sell at $1.10, the same price 
as the normally lower rail-steel bars. 

Cement—The shipment rate of cement 
last month was 3,100,000 bbl., compared 
with 5,000,000 a year ago, a drop of 0.38 
per cent. Production was 3,900,000 bbl., 
compared with 5,900,000 a year ago. De- 
layed seasonal increase shipments or orders 
have caused a slight increase in stocks. In 
the accompanying chart are shown pro- 
duction and ‘prices of three basic mate- 
rials, as percentages of their 1931 values. 
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Capital and Contracts 


Public bond issues to the value of $18,- 
000,000 were floated in the week ended 
April 2, 1932. In that week, however, no 
private new capital made its appearance 
in the market. In the week of March 26 
public issues totaled $12,000,000, while pri- 
vate financing reached $20,000,000. The 
average for April, 1931, was $111,000,000— 
$52,000,000 public and $59,000,000 private. 
Cumulatively, the total for Jan. 1-April 2, 
inclusive, is $231,000900, as compared with 
$1,317.000,000 in the corresponding period 
of 1931. 


Fed Mar Ape May June July Aug. Sept. Oct Nov Dec 


This week’s contracts, with comparisons : 


(In Thousands of Dollars) 
Week of 
— 
Engineering is 
Construction 1932 


Federal government.. $3,608 
State and municipal. 8,447 


$12,055 


Average Average 
Week Week 
March, April, 
1932 1931 
$3,002 $5,277, 
7,264 29,937 
$10,266 $35,215 
4,522 6,944 28,166 


Grand total..... $16,607 $17,211 $63,381 


Cumulative, all classes, Jan. | to April 7: 
1932 


Total public 
Total private... ... 


$270,177 
744.070 
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MOVEMENT OF BASIC MATERIALS 
(Two Months, January and February 


Per Cent 
Change 
1932 in 1932 
Fabricated Structural Steel 
Bookings, tons 110,800 
Shipments, tons 144,000 
Unfilled Steel Tonnage: 
On books of Steel 
Corp., end of Feb 
Steel Ingots: 
Production, tons 
Steel Castings: 
New orders, tons 34,359 
Production, tons 37,215 
Fabricated Stee! Plate 
New orders, tons 35 
Range Boilers: 
Production, No... 69.858 
New orders, No 76,875 
Steel Boilers: 
New orders, No 
Pig Iron: 
Production, tons 
Cement: 
Production, bb! 
Shipments, bb! 6,511,000 
Stocks, bbl 26,631,000 
Lumber (Soft woods) : 
Production, M.ft.. 
Shipments, M ft 
New orders, M ft 
Unfilled orders, 
444,035 


M ft 
Stocks, M_ft 3,821,615 
Paint, Varnish and Lacquer: 
Sales, dollar value* 16,091,518 
Porcelain Plumbing Fixtures: 
Shipments, No 4,582 
New orders, No 3,501 
Unfilled orders, N« 3,548 
Stocks, No ; 16,328 
Prepared Roofing: 
Shipments, squaresi* 1,773,715 
Terra Cotta: 
New orders, tons 3,733 6,457 —42. 
Vitreous China Plumbing Fixtures: 
New orders, No.*. 76,119,000 250,183 —69. 
Shipments, No.* 112,229 172,334 —34. 
Unfilled orders, No.* 156,753 337,158 —53. 
Stocks, No.* 524,131 594,886 —I1. 


*Figures for one month, January. 


1931 


316,800 
323,000 


2,545,629 
2,920,837 


3,965,194 


4.961.055 


368 


486 


1,931,987 426,635 
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8,997,000 515,000 
766,000 


612,000 
676,555 
971,355 
985,095 


251,803 
498.812 
517,957 


-~no Cove 


672,191 
4,602,230 


29,320,505 


8,296 —44. 
10,129 —-65. 
30,526 —-88. 
30,004 —45. 


vw ONVae ww Ce 


1,394,625 +27. 


Lumber—No increase in consumption is 
expected by the manufacturers during the 
first half of 1932. Stocks are 3,746,000,000 
ft., compared with 4,590,000,000 in 1931, 
a decrease of 18 per cent. Cumulative 
shipments this year total 1,339,000,000 ft., 
against production of 944,043,000 ft. The 
average West Coast mill quotation is $10.40 
per 1,000 it., unchanged since November, 
1931. Consumer prices of pine, fir and 
hemlock dropped $2.75 to $7 in the Middle 
West. 

Brick—Common “inside” varieties of 
brick have declined in price $1 per 1,000 to 
$8.50, delivered in Los Angeles and $12.50 
at Birmingham. Open weather has facil- 
itated shipments from the Hudson River 
stocks, although the plants have remained 
closed. Ohio plants are starting operations 
after protracted fall and winter shutdowns. 

Asphalt—Bulk paving grades of asphalt 
are down 90c. per ton, to $13.70 f.o.b. 
St. Louis, and $1.80, to $16.30, Minneapolis. 
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to contractor at site of job. 
bbl.;in non-returnable paper bags add 15c. per bbl., 


April 7, 1932 One Mo. Ago 





Building Materials 


Atlanta..... $1.95 $ 
Baltimore........... 1. 87 
NUD cis sa-vire 00. & wnikboys 1.93 
SS See eee 1. 86 
Chicago eedatte one 1.55 
SINR ois S bi oie haemo si 1.64 
err 1.25 
SK 5 sehen ou dl eentdw os 1.88 
Denver....... 1.95 
Ppetront. . ows ccres 1.85 
So eee 1.79 
Kansas City....... 1.90 
Los Angeles... 1.95 
Minneapolis. . . oe 
Montreal...... 1.95 
New Orleans. . 1,90 
New Yor'..... 1.59 
Philadelphia. . 1.95 
Pittsburgh... . 1.78 
St. Louis....... 1.85 
San Francisco. 1.95 
Seattle 1.95 









without including charge for four bags, f.o.b. 








Current mill-prices per barrel to dealers, for carloads 


95 
87 


95 


PORTLAND CEMENT — Prices are for carloads of 132 barrels or over, delivered 
For cement in returnable cloth bags add 40c. per 
to following net prices: 


One Yr. Ago 


$2.60 


RM RNNNNNNN— NNN Nm NNN th 
w 
So 


of 132 barrels or over, 
Bag charges same as in preceding 





CON CRETE BLOCKS— Standard, 8x8x16-in., 








Birmingham (5x8x12)... $0. 084 Kansas City . 
IS. ac ob ch ea nus .18 Minneapolis. 
Brooklyn and noire ae New Orleans 
Chicago... .. Se Aes ae Philadelphia 
SN 6.0156 3Cn 06 Ses ee . 165 Pittsburgh 
SD oo one n sas eds oe 

a rr 12 


table 
Alpena, Mich ; $1.20 Mason City, ia. . $1.10 
Buffington, Ind. 1.10 Norfolk, Va. . — ea 
Dallas, Tex.. .. 1.74 Northampton, Pa. és 1.21 
Hannibal, Mo. 1.10 North Birmingham, Ala e398 
Hudson, N. Y. ; 1.21 Richard City, Tenn . AS 
Independence, Kan. 1.10 a errr 1.61 
Ironton, Ohio 1.06 Univ ersal, Pa. . ie 
lola, Kan. ... 1.10 Waco, Tex. . Le 1.65 
La Salle, Il 1. 10 Wyandotte, Mich 1.20 
L imedale, Ind. 1.10 
SAND AND GRAVEL— Per ton, delivered. Gravel, sizes {-in. or 14-in.: 
Gravel Sand 

Atlanta... $2.75 $2.25 
Baltimore 2.35 2.08 
Birmingham, per cu.yd., 2,600@ 2,800 Ib. 2.75 2.25 
Boston . 1.58 1.10 
Chicago, per cu. yd., 3,000 Ib he 1.65 1.65 
Cincinnati 1.60 ‘29 
Cleveland, per cu.yd., 3,000 Ib 2.00 2.00 
Dallas, per cu.yd., 2,750 lb 2.25 2.25 
Denver, per cu.yd., 2,700 Ib 1.80 1.35 
Detroit 1.65 1.50 
Kansas City 2.00 2.00 
Los Angeles 2.20 1.60 
Minneapolis, per cu.yd., 2,800 lb 2.05 1.00 
Montreal 1.50 1.25 
New Orleans, per cu yd., 2,700 Ib 2.025 1.28 
New York, per cu.yd., 2, 800@ 3,000 Ib 2.69 1.69 
Philadelphia 2.78 1.98 
Pittsburgh 1.55 1.75 
St. Louis 1.65 1.35 
San Francisco 1.75 1.75 
Seattle, per cu.yd., 2,901%@ 3,000 Ib 1.85 1.85 
CRUSHED STONE-—Tl'er ton, size !}-in., limestone, delivered: 
Atlanta $2.75 
Baltimore 2.60 
Birmingham Slag used 
Boston 1.88 
Chicago, per cu yd., 2,500 Ib 1.65 
Cincinnati 1.85 
Cleveland 2.50 
Dallas, per c u. OE OPO rere ree 2.90 
Denver, granite, per cu.yd., 2,700 Ib............. 2.50 
Detroit 1.95 
I 5 5 hla aie uk bre maw W's Sg erane ine 2.00 
Los Angeles 2.20 
Minneapolis, per cu.yd., 2,600 Ib 2.40 
Montreal 1.15 
New York, per cu.yd., 2,800@ 3000 Ib. 2.69 
Philadelphia nore 
Pittsburgh 3.00 
St. Louis 1.65 
San Francisco, trap rock 1.65 
Seattle, per cuyd., 3,000 Ib 3.00 
CRUSHED SLAG— Prices for carloads, per net ton, at plant: 

1}-In ek Roofing Sand 
Birmingham, Ala $0.90 $i. $2.05 $0.55 
Buffalo District... 1.25 138 2.25 1.25 
Cleveland, Ohio.. . 1.10 1.10 2.25 .70 
Western Pennsylvama 1.25 1.25 2.00 1.25 
Toledo, Ohio 1.10 1.10 1.10 1.00 
Youngstown District.. 1.25 1.35 2.00 1.25 


hollow, delivered to job, each: 


| 
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Current Prices of Construction Materials 


Price advances since last month are indicated by heavy type: declines by italics 


HOLLOW TILE—Building tile per block, delivered to contractors 











in | 
2.000 pieces or over: 
4xt2x12) 0 6xt2x12) 0 Bxt2x12 0 1Ox92x12)— 12x) 25) 
OTE P ere $0.09 $0.11 $0. 13 #0. 20 $0 
No ios 50 vs . 105 14 .20 23 
Birmingham........ . 089 122 . 167 219 
Mss 44 5 4ee ve .08 115 . 145 can 25 
SD isis <3 cc'ok os .048 066 .09 fia 3 
Cincinnati........... 06815 09485 .129 165 4 
Cleveland........... 048 066 .09 117 
Wc a c5s 5 bce. ‘091 121 “159 19 234 
ee ree .0975 135 175 .2125 2 
EO Rek 5 54s iv es .08 i 145 19 2 
Kansas City......... . 088 iB 145 19 ; 
Los Angeles.......... 09425 . 134 188 2325 ; 
Minneapolis ........ 075 - 09395 1232 . 15025 
New Orleans......... .085 | 16 .225 
New York.. .075 <tae ee eee 
Perth Amboy, N. J. (ts BR) .53-' tl haces a ; . 2388 2956 
Philadelphia. ; 05 .14 .215 .28 34 
Pittsburgh........... 0458 065 . 088 113 t 
St. Louis..... .068 .098 .12 . 16 2 
San Francisco. . 0765 . 105 RD) ohare t eas 
Seattle........ .085 15 18 
BRICK—Prices delivered per thousand are as follows: 
——-Paving F.O.B.- 
Common Face 3x8jx4in. = 3)x8jx4i; 
Atlanta........ $14.00 $20.50 $32.00 $37.00 
Baltimore. . . 12.50 30.00 40.00 43.00 
Birmingham. 12.50 22.50 27.00 32.00 
Boston....... 13.00 27.50 47.00 52.00 
Chicago........ 12.00 32.50 32.00 38.00 
Cincinnati...... 16.00 24.00 35.00 37.00 
Cleveland...... 13.00 24.50 33.00 36.00 
Dallas....... 13.50 21.00 Be 35.00 
Denver 9.50 25.00 a dais 
Detroit... 15.00 25.00 25.00 35.00 
Kansas City 14.00 20.00 35.00 37.50 
Los Angeles 8.50 26. 50 ies 
Minneapolis. . 8.50 30.00 wey sts 
Montreal 16.00 Sues eae 
New Orleans 12.50 a 40.00 45.00 
New York... 11.50 30.00 45.00 50.00 
. 16.00 Seed 40.00 45.00 
Pittsburgh... 12.00 22.00 25.00 25.00 
St. Louis. . 14.00 22.00 12.00 2.00 
San Francisco. 14.00 a abahes 45.00* 
Seattle. . : Pere oT tne 48.50 61.00 
*2}x8}x4in. 
LIME— Prices delivered to job: 
——Hydrated, Per Ton—~ -—— Lump, Per Barrel 
Finishing Common Finishing Common 
Na. ead ines cok $18.00 rh @!: . eaeees $2.50t 
Baltimore............ 22.0 ee. | Meeeate 2.251 
Birmingham.......... 30.00 eee CO ie te 2.00t 
ORE a ae 21.00 14.00 $4.00* 3. 10* 
IR ace ay Sg 13.00 12.00 1.50T 1. 25t 
CeeOO, os ceicccce 12.00 ae 0 —Cti ! paeae ‘ 
CMPUNNIG. «555s cecces 12.00 10.00 2.50t 2. 50t 
rs <iuaves 20.00 ei én 2. 40+ 
Denver....... 30.00 23.75 3.80* 3.00* 
Detroit....... 13.00 12.00 1.65t 1. 55+ 
Kansas City. . 19.00 18.00 2. 25t 2.00t 
Los Angeles... 26.00 18.00 2.00T 2.00t 
Minneapolis. . 21.00 EE gc nes 1.70t 
Montreal. 18.00 8.00 Sabie ee 
New Orleans.......... 22.00 13.00 2. 10f 1.95 
Se 16.00 13.00 4. 10* 3. 15* 
Philadelphia.......... 18.00 14.50 18. 00t 14.00t 
PIR. coos cncsews 15.00 14.00 4.25* 2.75t 
GS tae oS cians oss 18.00 16.00 12.50t 12. 50t 
San Francisco. : 17.50 17.50 a 1. 59+ 
Seattle, paper sacks. 35.00 ~ -<tawees 2. 80t 
*Per 280-Ib. bbl. (net). tPer 180-lb. (net). tPer ton. 


LIMESTONE— Mill blocks, f.o.b. sidin, 
New York: Rustic buff, $1.37; — 
gray, $1.57; Selected buff, 67. 


. per cu.ft.: 


‘gray, $1.47; Standard, $1.57; Selected 


Boston: Rustic buff, $1.43; hantard, $1.56; Selected buff, $1.70. 
Pittsburgh: Rustic buff, $1.56; Standard, $1.76; Selected buff, $1.86. 





SLATE-— Roofing, f.o.b. quarry, Bangor, Pa., net, per square; 


Cel ete 
No. | Ribbon. . 
Medium Clear 





Road and Paving Materials 


PAVING STONE—Granite, lots of 50,000 blocks, 4x8x4-in., dressed, f.o.b. city: 


MO ccee ince doe ddetabicteaes cece atiimiok 
Baltimore... . 





Chicago, 5 in. 
Cincinnati 
Cleveland 


STE As a's sikkatwue auetau wv ahse be sah kabde eis 
I MIN a oo ie cos 540440 mc babes anes ks 
Montreal 


SS SE. | ee Shen beads Siken awe eae 
MINE, ni 0s 0i00 daub ce eceunbecsteeeeegeuses 
NS CES Re ee ae ee eaade 


$3.00 per sq.yd. 


3.00 per sq.yd. 
76.25 per M. 
105.00 per M. 
3.80 per sq.yd. 
110.00 per M. 
95.00 per M. 
3.00 per sq.yd. 
2.75 per sq.yd. 
2.80 per “1 -yd. 
104.75 per M. 
2.80 per vd. 
120.00 per M. 
105.00 per M 
3.00 per sq.yd. 







FLAGG! 
Manhatt 


cURBI! 
New Yor 
Birming! 

in., 6- 
st. Loui 
Pittsbur 


ASPHA 
drums, | 


Atlanta 
Baltime 
Birming 
Boston 
Chicage 
Cincint 
Clevela 
Dallas 
Denver 
Detroit 
Kansa: 
Los Ar 
Maure 
Maure 
Minne 
Montr 
New | 
New ' 
Philad 
Pittsb 
St. Le 





eS 
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Road and Paving Materials—Continued 


400D-BLOCK PAVING— Prices, f.o.b., in carloads: 





Size of Block Treatment Per Sq.Yd 

34 16 $2.25 

3} 16 2.25 

34 12 1.90 

34 16 2.00 

3% 16 2.50 

34 16 2.63 

34 16 2.30 

34 4 1.90 

34 16 2.10 
FLAGGING— stehighiin dock, New York, per sq/ft.: 
Manhattan and Bronx, * ft. wide $0 24 Queens, 5 ft. wide $0. 26 
CURBING— Prices per lin.ft., f.o.b., cutting charges not included: 
New York: Bluestone, f.o.b. barge, straight, 5x 16-in., rough, .80 @85c 
Birmingham: Granite, straight, 5x16-in., 50c.; 6x 20-in. , 60¢.; roundings, 5x 16- 


in., 65¢.; 6x20-in., 80c. 
st. Louis: Class ‘‘B"’ straight, 5x 16-in., 


Pittsburgh: Sandstone, 6x 24-in., 80c. 


75c.; roundings, $1.00 


ASPHALT — Paving asphalt, f.o.b., perton. Packages are 350-lb. bbl. or 425-lb 














drums, in carload lots Tank-car 
Packages or-boat | 

Atlanta....... $18.60 $14.60 | 
Baltimore (f.0.b. refinery) 16.00 12.00 | 
Birmingham (f.o.b. refinery) 12.00 | 
REI eter! conet aa ne che Ualoncwa cons 21.00 17.00 | 
EE Co care oe Scab dekc sc udn ae ouace ane 22.50 15.50 | 
CL rh Dutch necah ede Raed cued sdeneye ben 12.00 
aS Pe or re mee eer 18.25 14.50 
EE ocd ys Vo RAGE REDE CEKEC RS EMRE SA ae 19.50 
i. 6c hbk Ga Nk eAe we ONS RChRUaeee eels oak es 27.50 i 
Detroit. ‘ agen cks ececdpriaersedns 16.68 12.43 
Kansas City (f.0.b. refinery) cata esas 16.00 11.00 
Los Angeles (f.o.b. refinery)... ............0ceeeeues 18.00 12.00 
Maurer, N. J. (Bermudez)...........-.++-+-- Cisne 25.00 
Maurer, N. J. (Trinidad)... . cata bea Abslnsens, Call iene : 21.00 
Minneapolis (f.o.b. Twin Cities)................. 23. 30 16.30 
a eet enn se Chiace caer enbesad bees 17.60 13.00 
New Orleans (f.o.b. refinery) . neuer oeeneweneEenend 16.00 12.00 
OT PS re 16.00 12.00 
SS 2 ix oc 55 eens bv nde cbicwideeeeckinsse« 16.00 12.00 | 
Ee lacauds skbeeutactassdeebeearecansseee 25.00 16.00 
EC Pree ree eee eee eee 5 17.70 13.70 | 
San Francisco (f.o.b. refinery) .............. 18.00 12.00 } 
IS a 64 dak cecsa ese harps niente eMac e a at. 40 18.00 | 

a sd es a Koos anak - 
LIQU ID ASPHALT-~ Residual, prices f.o.b., in tank cars, 8,000 gal. minimum, | 
45% asphalt, per gal : | 
Naat os fee wairk 6.90 wn Rd bored o w% omit k Ge einibes $0.05 
Birmingham . 06 
ES ue heh cans UGE OG aietw wees FRG CRW Seana 0 3h 
RTL 5.34. as carwash eee ee Ab acan en Oh Mea ai .05 

Iron and Steel 

PIG IRON—Furnace, No. 2 foundry, 
per gross ton: Current Mo. Ago Yr. Ago 
Birmingham. . ae ge $10.00@$12.00 $12.00 
Buffalo. NE a cea 6 a Aen a tales 14@00 15.00 15.00@ 16.00 


17.50 


STRUCTURAL STEEL— Prices per 100 Ib., delivered from warehouse except in 
Birmingham and Pittsburgh, where prices are f.o.b. mill. Beams and channels, 3 to 


15 in; angles 3 to6-in., }-in. thick; tees, 3-in. and larger; and plates, }-in. thick 
and heavier: 

Birmingham........... a $1.65 New York.. $2.35 
RN. as 6in. 0040 oo we,s 3.00 Pittsburgh. 1.50 
CN 0p soo ene i 2.95 St. Louis. 3.25 
ER bic ae s:6a'5 2 3.25 San Franciseo 2. 90 


BARS, CONCRETE REINFORCING— Prices per 100 Ib., delivered from ware- 
house except in Birmingham and Pittsburgh, where prices are f.o.b. mill, on bars 
rolled from billets, size }-in. : 


an... $1.65 WON BONN cies cat enctiv $2.35 
hs Ss as k's Cera 1.65 Pitteburgh............ 1.50 
Cleveland. . pao eee head 1.75 MG h0iced ened es 3.00 
CN Sars cea s50.604 enue 2 75 San Francisco....... ; 2.50 


EXPANDED METAL LATH—Per 100 sq.yd., painted, delivered to job: 


Lb. New Bir- San 
Per 8q. Yd. York mingham Chicago St. Louis Dallas Francisco 
2.2 $15.50 $19.00 $10.60 $17.00 $14.50 $17.00 
a 16.50 20.00 11.40 18.00 16.50 18.00 
3.0 18.00 22.00 12.65 20.00 Re 19.50 
3.4 19.00 23.50 3.65 21.00 20.00 21.50 





TRIANGLE ae oe 100 aq.ft., 4in. x 4in. Manufacturers’ quota- 
tions are in carloads at mills; lers’ are delivered in lots of 10,000 sq.ft. or over: 


——-Del. From Warehouse— 


Pitts- 


Weight in Chicago San 
Style Pounds Per burgh District Fran- 
Number 100Sq.Ft. Mill Mill New York St. Louis Dallas cisco 
032 22 $0.94 $0.96 $1.21 $1.31 $1.31 $1.18 
049 28 1.19 1.22 1.52 1.66 1.66 1.48 
068 35 1.45 1.49 1.85 2.03 1.80 1.82 
093 45 1.87 1.91 2.37 2.61 2.30 35 
126 57 2.31 2.37 2.93 3.24 2.82 2.91 
153 68 2.75 2.82 3.48 3.86 SRS wees 
180 78 3.16 3.24 3.99 Sia 


STEEL SHEETS 


Prices per 100 Ib 


for base sizes, delivered fr 


Current Prices of Construction Materials 


n warehor 

except in Pittsburgh, where prices are f.o.b. mill 
Hot-rolled Hot-rolled* Galvaniz 
No. 10 No. 24 No. 24 
Chicago $3.20 $3.55 $4.10 
Cleveland 3.00 3.60 3.75 
New York 2.65 3.50 4.00 
Pittsburgh 1.55 2.20 2.85 
St. Louis 3.45 3 80 4 35 
San Francisco 60 4.65 


*Annealed 


WIRE ROPE 


Disex 


Bas: 
Cast steel round strand rope 25 
Gaivanized iron rigging and guy rope (add to lis 7\° 
Galvanized steel rigging and guy rope 123 
Plow steel round strand rope 40 | 
‘Special Steel” and extra strong cast steel, round strand rope a oO 
_ Discount 5 points less than discount for Eastern territory: Californie, Colorado 
Kansas, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon 
Texas, Washington and Wyoming. Discount 10 points less than discount for 


Eastern territory Idaho, 


Arizona, 


sunts from manufact 
bright and galvanized, Eastern Territory, 


urers’ list 
New York. 


Montana and Utah 


prices on regular grades of 
and East of Missouri River 


RIVETS —Structural rivets, round head n., full kees, per 100 Ib., 
from warehouse, except in Pittsburgh, where prices are f.o.b. mill 

Chicago $3.75 
Dallas 4.50 
Denver 4.65 
New York 4.00 
Pittsburgh 2.25 
St. Louis 4.00 
San Francisco 4.75 
Seattle 4.50 
STEEL SHEETPILING— Base price, f.o.b., Pittsburgh, for large mill 
per 100 1b $ 
TERNE PLATE—1C, 8-Ib. coating, 20x28-in., f.o.b., Pittsburgh mill 

Per package ; : : $‘ 


SHIP SPIKES —Per 100 Ib 


} stocks; galvanized are 

about $1.75 per 100 lb higher: 
; i-In t-In 4-In 
San Francisco $5.50 $5.05 $4.90 
Seattle 7.75 5.65 5.50 
Pittsburgh mill base in lots of 200 kegs or more, $2. 90 per 100 Ib 
WIRE NAILS—-Per 100 Ib. keg, base, delivered from ware Aine eteaion also 
Pittsburgh mill base: 
Birming- St San 
Pittsburgh ham Chicago Louis Dallaa Francisco Montreal 
$1.95 $2.40 $3.30 $2.40 $3 10 $2. 75 $2.80 
SCRAP— The prices following are f.o.b., per gross ton, paid we dealers 
New York Chicago Detroit 

No. | railroad wrought $5.00 $5. 50* 
Stove plate 3.00 pie $4.50 
No. | machinery cast 8. 507 00* 7. 00* 
Machine shop turnings 1.00 0 3.25 
Cast borings 1.00 4.00 4.75 
Railroad malleable 6.00 6.50 
Re-rolling rails 6.00 9.50 8.00 
Heavy melting steel, No. | 4.25 7.00 6.00 
Iron and steel pipe 00 15 


*Net ton. TDelivered direct t: 


black, 


from 


foundries s 





FREIGHT RATES 


structural shapes, merchant-steel bars, 
nails, rivets, spikes, bolts, flat sheets (except planished), chains, ete.: 


Atlanta $0. 60* Detroit. $0. 285t 
Baltimore .29¢ Kansas City 597 
NS Sc. «4:05: 04:0:5 ore . 60* New Orleans .69* 
Boston .42t New York ae .35* 
PN ok 65's @ oe hlenouh aaa . 255t Pacifie Coast (all rail - die 
SE ee .36t Philadelphia... : a .3it 
Cincinnati 285t PE ts paaee cs waeed .4it 
2 ee ee , . 205F Pe coke vanwnaxaces . 60T 
WR ise dceccceccass 1.17t 


*36,000 Ib. 41%, 000 Ib. 160,000 Ib 


, The Sliven freight rates per 100 Ib, 
1931, apply on finished steel products in the Pittsburgh district, including plates, 
pipe fittings, plain and galvanized wire 


warehouse 








delivered 


efsative Dec. 3 






ise. 


ed 




















lots, 
1.90 





>. 50 




















Railway Materials oak Supplies 





STEEL RAILS—Standard rails have been $43.00 per gross ton since Sept., 


at which time the price was $40.00; other rails, per gross ton, f.o.b., as follows: 


Light rails 
Re-rolled rails 


RAILWAY TIES- 
for carload lots: 





Pitts- 
burgh 
$34.00 


Prices { o he , per tie, 


26.00 


New York.... 


Birmingham... White oak, creosoted 


{ Long-leaf sap pine, untreated 
| Dense yellow pine, untreated 


White oak. untreated... 


Southern pine, untreated 


| Southern pine, creosoted......... 


Chicago. . Oak, zinc treated..... 


| Southern pine, creosot 
White oak, untreated. 
Red oak, untreated 
Red oak, creosoted. 


| White oak, untreated. 


St. Louis 


_ Sap pine or cypress, untreated... 


San Francisco. { Dousias fir, green, unt 


Montreal... .. { 


Oak, empty cell, creosoted........ 


ae 


reated 


| Douglas fir, empty cell. creosoted. . 


Birch or maple, untreated. . 
Birch or maple, creosoted .. 


Birming- 
ham Chicago 
$33.00 $34.00 
26.00 ___ 32.00 
6 In. x 8 In. 7 In. x9 In, 
by 8 Ft by 84 Ft. 
$0.90 $1.10 
.70 .90 
.90 1.05 
1.45 1.55 
45 95 
1.05 1.40 
1.05 1.35 
1.40 1.80 
1.25 1.65 
1.15 1.50 
. 80 1.30 i 
.75 1. 20 ; 
1.10 1.85 
65 1.10 
49 .67 
1.22 1.64 
1.00 1.00 
1.25 1.55 } 






1922 
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Current Prices of Construction Materials 


Railway Supplies—Continued 
TRACK SUPPLIES Prices per 


100 Ib., f.o.b., for large mill lots at Pittsburgh 
and Birmingham, together wit 


varehouse prices at other places named: 





Birming- St. San 
Pittsburgh ham Chicago Louis Francisco 
Standard spikes, ;%-in 
and larger $2.60 $2.70 $3.45 $3.65 $4.10 
Track bolts in 3.50 3.70 4.30 4.49 5.10 
Standard section angle 
bars, splice bars or 
fish plates....... ‘ 2.75 3.00* Bones.) edanh Reece 
ee Serer 1.85 2.074 isee Citas 
*At warehouse. TAt mill 
Pipe 





WROUGHT : STEEL PIPE —Dise ounts from standard lists for delivery from 
warehouse, except at Pittsburgh, where prices are f.o.b. mill. List prices per ft. 
as follows:1-in., 17¢; 3-in., 76he: 3}-in., 92c; 6-in., $1.92. 

34 to 6-In. Lap Weld 


1 to 3-In. Butt Weld 
Black Galvanized Black Galvanized 


Chicago 57.25% 44.71% 33-6376 41.29% 
Cleveland. . 53.3% 42.3 50.8 37.8% 
New York... 56.14% 43.6 . 72% 40.18% 
Pittsburgh. 64% 52. 5% 49.5% 
St. Louis 51% 38% 488 35% _ 


CAST-IRON PIPE “Prices per net ton, for bell and spigot pipe, Class B and 
heavier, f.o.b., on regular lots (250 tons and under) of pipe: 
4In. 6-In. and Over 


Birmingham mill. . $35. som Ss. 00 $32.00@$33.00 


Burlington (N. J.) mill. 35.00@ 36.00 32.00@ 33.00 
Chicago. 43.00@ 44.00 40.00@ 41.00 
New York. 38.00 35.00 
Pittsburgh. . 43.50@ 44.50 40.50@ 41.50 
St. Louis 39.8 


San Fra:.cisco 


. 80 
- 40.00@ 41.00 
Gas pipe and Class - $3 00 per tone xtra. 


42.80 
43.00@ 44.00 



















SEWER PIPE—Prices delivered, per foot, for standard pipe; 6, 8 and 12-in. 
are single strength and 18, 24, 30 and 36-in, are double strength: 
6-In. 8-In. 12-In. ‘'8In. 24-In. 30-In. 36-In. 

Atlanta..... $0.125 $0.21 CRP kin Chee ek eee 

Baltimore. .10 . 30 .58 eres. goers $6.50 

Birmingham .18 30 -54 $1.02 1.95 $3.50 5.00 

ENR. wi<0%s : .18 .28 oe 33. 2208 oe. soe 

Chicago..... .18 . 28 .54 1.3 22 4.5 68 

Cincinnati... .. <5 .108 .21 325 1.05 1.75 98.628 5.4325 

Cleveland. “025 486. UgS 3375 .825 1.485 4.824 7.38 

Dallas. . . 23 . 325 -586 1.106 1.95 3.68 5.00 

Denver.. . 161 .23 414 2 BS, . rere 

Detroit..... . 135 21 405 1.05 2.25 4.10 

Kansas City 21 335 con 1.00 1.90 3.60 

Los Angeles. .217 . 2825 a ME ce ee YB 

Minneapolis. .18 23 46 1.20 1.85 3.20 4.26 

Montreal.......... .30 45 75 9s Bee Zasas 7.20 

New Orleans....... 18 .30 .54 a a eee 

New York....... abv 265 52 1.30 2.34 4.47 6.86 

Philadelphia. piesa 0945 147 297 . 80 1.44 2.304 3.28 

Pittsburgh... .. .09 .18 .27 62 (22 205 S68 

St. Louis..... 5s . 147 . 235 . 423 CP asdaes! Cee 4.40 

San Francisco. .175 .25 . 45 1.05 1.80 3.00 4.50 

Seattle. ree .22 . 30 .54 1.26 2.16 2.50 5.50 

CLAY DRAIN THLE— -Prices delivered per 1,000 lin.-ft.: 

Size, In. New York Birm’ham P‘ttsburgh Chicago St. Louis San Fran. Seattle 
Resceva o.ee $50.00 $80.00 $40.00 $50.00 $67.50 $69.00 
6.00.5 tee 85.00 110.00 100.00 85.00 112.50 112.00 
*F.o.b. in full carload quantities. 

Miscellaneous 
LINSEED OIL— Raw oil, f.0.b., in 1- to 4bbl. lots, per Ib.: 
New York.............. ...$0.074 Minneapolis. ............... $0. 083 





WHITE AND RED LEAD—Base price per 100-lb. keg, f.o.b., New York: 
White. dry, $12 00; White in oil, $12 00; Red, dry, $12.00: Red, in oil, $13. 50. 


CHEMICALS— Water, sewage treatment, road work, f.o.b., carlots, New York: 


Bleaching powder, in drums, f.o.b. works, per 100 Ib........ $1.75 
Calcium chloride, flaked, in ‘drums, f.o.b. works, per ton. 21.00 
Chlorine, cylinders, 7) SERPS Pee ee .04 
Silicate of soda, in drums, f.o.b. works, per 100 Ib. 1.35 
Soda ash, 58°%, in bags, per 100 Ib........ ae 178 
Sulphate of aluminum, in bags, per 100 Ib. 

Sulphate of copper, in bbl., per (100 Ib.. oF 7 3 





M ANILA ROPE— -The annber of feet per pound for the various sizes is as follows: 


j-in., 6-ft.,l-in.; [-in., 4-ft., 5-in.; 1-in., 3-ft., 8-in.; 1}-in., 2-ft., 5-in.; 1}-in., I-ft., 
&-in Following pric es are per lb. for }-in. and larger, in 1,200 ft. coils. 
Atlanta... . $0.18 Kansas City...... ‘ $0. 23 
Baltimore oe oan Los Angeles. . ae haere are .175 
Birmingham a 3 Minneapolis... geen to cen 18 
Boston... ee tecgak .20 Ps S o. 8s a 5.5 dco wens oh . 185 
Chicago. ivodateen : 175 Now GHOOIRD, «026s veccccés 19 
Cincinnati Pet | A PS ale 
I onc oes Se ae ; .21 PU as iics Se cceeus .21 
Dallas. . - oan “TE e ere ‘ 17 
Denver : : 20 San Franciscoo............. 175 
ee ee ree 18 Seattle Sh ielase nes aoe wholes .175 





BU ILDING PAPER— ‘Black, °50- Ib. per roll of 500 sq.ft., in carloads, 
f.o.b., b., producing point. . 


SLATERS FEI /T—In adele per roll, fo. b., producing point........ $0.53 


PREPARED ROOFING— Prices, delivered to contractors, in carloads, f.o. o.b 
New York, per square: 





Single shingles, slate finish, sufficient to cover 100 sq.ft............ $6. 50 
Strip shingles, 4 in 1, hexagonal shape, with Underwriters’ label. . 6.25 
Slate surfaced roofing in rolls weighing 85 to 90 Ibs.. 2.50 





ROOFING MATERIALS — Prices, f.0.b. New York, delivered to co, 





in carloads: = 
ene. SRTET LEE ET OER T eT ere oe ere 2.49 
a per 100 - Leknae <whwiwed<Oe sus es een Ee RORAMes ees en's 40 
RE dine dw cc arains a+ oduhiebed bevNCne eae Es 
Tar pitch, in 3 0'ib. as. DOP COR. 00. nec cscccccccescssvecccess 8 i 
WINDOW GLASS—Discounts from latest jobbers’ window-glass list, data 
Sept. 15, 1928, at New York warehouse: 
Single Thickness———. ——Double Thick» +s 
A Quality B Quality A Quality B Quuiiity 
First 3 brackets......... 89% 91% 88% 90 
ee 88%, 90% 88%, 90 
EXPLOSIVES— Price per pound for dynamite delivered: 
-———Gelatin——_. ——Gelat a 
40% 60% 40% 60% 
NN cca <i cre $0.215 $0.2375 Los Angeles.. re: 1725 $0. 1925 
Baltimore........ .215 . 2375 Minneapolis... 5 
Birmingham...... ‘13 -1525 Montreal......... ‘ at 195 
PNG 5 idcins es .225 ae New Orleans...... .195 22 
DSS os oie ota . 195 New York........ . 245 2675 
Cincinnati........ oa .245 Philadelphis...... .215 24 
BS p5ivc. veweee . 185 .21 eee -1975 =. 2175 
Denver. .19 .2125 San Francisco..... eae 18 
Kansas City, Mo.. 2025 eae WG oe ccvestece . 1525 175 
Lumber 


Prices Are Delivered, Per M Ft., B. M., No. 1 Common, Rough 





New York—Timbers, to contractors, at site of job in Manhattan, in 20ft. lengths 


and under: Long-leaf Yellow Pine Douglas Fir 








NT ee eee $45.00 $27.00 
3x10 to 10x10... : 52.00 28.00 
PE, 0 5 0d aoe eerne re 63.00 28.00 
RUE odbc enadeessseus wares 70.00 33.00 
Chicago—Timbers, pine, in 20 ft. lengths and under; fir, up to 32 ft: 
Long-Leaf Yellow Pine Douglas Fir 
i a ee yen keen ae eee $42.50 $42.50 
Se earn ee 49.50 44.50 
SE ., 1 44 dob baad etawbileees 62.50 44.52 
Ps Us odo didn sconce wa wlencears 72.51 45.50 
San Francisco— Douglas fir timbers: 10-16-18 and 20 Ft. 22and 24 Ft. 
DAMES. ca océasadesne $35.00 $37.00 
PMs ois bss 600 ae 35.00 37.00 
3x10 and 12 im 35.00 37.00 
3x14 LEEPER iE HS TREY: 38.00 39.00 





Other Cities—Timbers, boards, etc.: 


8x8-In. x 20 Ft. and Under god to 12x12-In. 


: ; Hem- and Under 
as Fir lock Spruce Pine Fir 
Ne oe. sas ace Mc cavcs’ Ietnben oeaeee ee 
Baltimore.......... 33. 00 $48.00 $52.00 $58.50 72.00 $48.00 
eee Nee RES PP a ie  6euien 
ee ES 30.00 46.06 46.50 48.00 53.00 43.00 
Cincinnati.......... 35.00 #- a xeagae  <avncs 35.00 42.50 
Cleveland.......... 54.00 A ee ree 52.00 52.00 
oS eer 55.00 47.50 55.00 55.00 55.00 47.50 
eee Cae «Oe évsres.s Seaman 49.00 
ee Sn Se Sheed acne dee 63.00 51.00 
Kansas City........ 35.00 S300 FE. occicc 55.00 40.00 
DORR ciccccss “<hneee Ft rn ae ee 42.50 
Minneapolis....... . 40.00* 40.00 40.00 ...... 40.00* 40.00 
Montreal. . atele's” Palatina MUCEE yc cee 26.00 40.00 41.75 
New Orleans........ 3B,00 3O:00 cecnce 43.00 63.00 58.00 
ee. . Beane ake 45.00 42.00 36.00 40.00 55.00 40.00 
Pittsburgh. . ban 48.00 5.00 65.00 66.00 60.00 58.00 
Py ce 6 ccdeces 86.00 38.09 WTO 4¢0008 53.00 40.00 
suk 3 vernaess  ceeawe Wee. ie wae Webae dao deere 15.00 
1xl0 In x 16 Ft. and Goder a x 16 Ft. 
Hem- & Gr. 
Vine Fir lock Pine Fir 
EP ee eee Gee < xcacece ~ eek See acess é 
ROPE 52.00 $43.00 Pee. geet se ees ° 
Birmingham............ Se. ~ écoeanied » Vguaeak Dee “saves 
| SES Saar 45.00 41.00 41.50 47.00 $45.00 
Ne 28.00 eae) — casas SRG > wxaean 
Cw e.ceucaeeee 44.00 37.00 37.00 42.00 54.00 
RE Neda cen came eis Ue: eee)! yea Dee. aeecos 
Daca 65% 5 o5dsccecbe. Cee 31.00 Sees. “Seneas 45.00 
ad ind .Nke wee bon 48.00 Goin. sé0ee% 43.00 43.00 
WOE CI 6 5 iss 554 00° 40.00 We | sheen 35.00 33.00 
Los Angeles............. 41.50 OU «debtors \ ear 8.50 
Minneapolis............ 35. 00* 35.00 35.00 35. 00* 38.00 
DEON osc ec ccs es” Se 43.25 WOLGE. > aceeas 8.25 
New Orleans............ 39.00 See”.: Sieersee 54.00 48.00 
Philadelphia............ 48.00 40.00 35.00 49.00 40.00 
PEERS S ainvits bend oe 40.00 47.00 35.00 40.00 53.00 
i Ns Sindinnd nas POR 7.00 40.00 38.00 39.00 42.00 
OED ccd 0bcpkhacsehe ievstres FOC) meesae: 4)ateeee 16.00 


*West Coast Pine. 


PILES—Prices of Nichols Bros., 90 West St., N.Y.C., per linear foot, pine, with 
bark on, f.o.b., New York; delivered from barge, ii to 2c. per ft. additio’ 





Dimensions Points Length Barge ‘Rail 
CRE OR UNE. 566s ih cas sccne es 6 in 30 to 50 ft. $0.10 $0. 165 
12 in.—2 ft. from butt......... 6in 50 to 59 ft. -145 +215 
12 in.—2 ft. from butt......... 6 in 60 to 69 ft. 17 235 
14 in.—2 ft. from butt......... 6in 50 to 69 ft. . 205 345 
14 in.—2 ft. from butt......... 6 in 70 to 79 ft. . 2225 295 
14 in.—2 ft. from butt......... 5 in. 80 to 85 ft. - 285 +395 
14 in. —2 ft. from butt......... 5 in 85 to 89 ft. 325 435 








“v 











